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ABSTRACT 

This T^^port is a re-analysis of the data collected 
and analyzed by the Westinghouse Learning Corporation (WiC) and Ohio 
University concerning the average impact of Project Head Start on the 
cognitive development of a nationwide sample of children. The > 
re-analysis was considered necessary because of unclear 
/methodological issues in evaluation research and the existence of 
much data that was not used in the WLC analysis. A basic guestion 
raised is whether the WLC data can be used to produce unbiased 
estimates of the effects of Head Start. Several formal models of Head 
Start Evaluation are presented in order to determine the conditions 
that would lead to biased and unbiased estimates. The WLC report did 
not describe its procedures for selecting children for Head Start and 
control groups. For the re-analysis, the following modifications of 
the WLC study were made: (1) use of ungrouped instead of grouped 
data, (2) expanded list of socioeconomic and demographic indendent 
variables, and (3) inclusion of the Head Start variable in a manner - 
to allow for different effects for children from various ethnic 
groups and family structures. Findings generally support the origiqal 
study, but indicate that Head Start was more effective than the ULC 
report indicated. (DP/Author) 
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I • Back groun d 

This report is'\a re-analysis of iho data collected and analyzed by the 
Westlnghouse Learning Corporation (WLC) anJ the Department of Educational 
Psychology at Ohio University. The Wl,C study was the first evaluation of 
a^natlonwide sample of Head Start centers/ and it measured the average 
Impact of the program on the cognitive development of children. The study 
generally concluded that Head Start had no significant effect on the'-test 
scores of the part icip^it ing children. This conclusion and the methodology 
were sharply criticized as soon as the findings were made public, and the 
com rove rsy has continued since then. 

A re-examination of the study and data is very much in order. There 
arc several methodological Issues in evaluation research wlilch were not 
fully clarified by the WIX study and the ensuing debates. Also, much of 
the data collected, particularly that pertaining to parental and Head 
Start Center characteristics, were not used. As a consequence, opportunities 
were missed both to refine the estimate of tlie effect of Head Start and to 
estimate the effects of a T|umber of variables which are interesting In 
their own rights. Our rc-arv^ysis has attempted to rectify these gaps and 
shortcomings. ^ 

The empirical results we report generally support those of the original 
study, although there are additional results which qualify the pessimistic 



findings about compensatory education programs • At the same time our 
analysis oi the methods of the WLC study and of the theory underlying 
the estimation model make clear how the data and study design severely 
limit the confidence with which the empirical results can be accepted. In 
this respect, the criticisms of the study, in modified fonn» are supported. 

I T • P r 1 n c 1 p a 1 ' F in d i n g s 

.1* Methodological issues in evaluation research. 

Tho methodological problem of obtaining unbiased measures of a treatment 
effect in the absence of a controlled experiment is sharply posed in the 
WLC study. The problem Is made more difficult because the study was forced 
to deal with data collected after the Head Start programs had been com- 
pleted, 30 no pre-program test scores of educational achievement were 
available. Instead, the design was based on the following procedure of 
data collection. Neighborhoods where Head Start Centers operated were ran- 
domly sampled and children who did and did not participate in the programs — 
matched by .ir , race, sex, and prior kindergarten attendance — were randomly 
selected and tested. This sampling progress was replicated for children in 
the first, second, and third grades and for a smaller sample of children 
who attended full-year Head Start programs. 

The crucial question is the comparability of the Head Start and control 
groups. The VTLC invest i-gators implicitly argue that; the groups are com- 
parable in their ability (or, more narrov?ly, test-staking ability), at 
least after controlling for a measure of socio-economic status of the 
parents. The criticisms of the study, particularly the well^-known article 
by D.T. Campbell and A. Erlebacher (^'How Regression Artifacts in Quasi- 
Experimental Evaluations Can Mistakenly Make Compensatory Education Look 
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Harmful"), assert that the control group had a higher mean ability and that, 
as a consequence, there is a downward bias in the treatment effect* 

The critics raise the methodological point that a difference in mean ^ - 
ability between the treatment and control population will produce a bias 
in the treatment effect, despite matching or regression methods. We 
show that a bias is not a necessary consequence of the differences in 
population means. In principle, a bias v^ill not result when the basis for 
allocating the subjects to the two groups is known and the allocation 
information is used in the regression model* This method of modeling the 
selection procedure is an alternative to a true experiment (with randomlza- 
. tlon) . 

We argue that this alternative strategy is not (or should not) be a 
special case with no practical significance. The selection procedures are 
known (or knowable) to the program administrators, since they have control 
over the procedures. The procedures may consist of using pre-test scores, 
per capita income of the family, or some combination of these and other 
characteristics as criteria for selections and assignments. Such procedures 
will probably result in the treatment and control groups having different 
ability means* However, this disparity in the groups will not produce 
a bias in the treatment effect as long as the selection variables are 
included in the model. It Is clear, however that the Selection procedures 
used by the WLC study are unknown, and therefore the bias issue cannot be 
resolved for these data. 

2* Empirical Findings 

Regression analysis is used in the reanalysis of the data* The 
statistical model is similar to the one used in the Westinghouse study, 





but several modifications have been made* The major changes are that we 
use ungrouped rather than grouped data to Increase efficiency, and that we 
expand the list of socioeconomic and demographic Independent variables to 
^ver all available variables which should be included in the educational 
^$roduction function to reduce the possible bias and to learn about the 
educational production process. Also, the Head Start variable is included 
in a manner to allow for different effects for children from various ethnic 
groups and family structures. 

The findings of the reanalysis are compatible with those of the 
Westinghouse study but differ because of the changes in the structure of 
the model. Both summer and full-year Head Start 'Appear to be effective 
for white children from mother-headed families but Ineffective for whites 
from two-parent families; a gain equivalent to at least 5 IQ points was I 
found for the white children from mother-headed families who were in the 
first, second, and third grades at the time of the study. For all balck 
children there was a Head Start effect of about 5 IQ points for the first 
grade samples, but there was a zero effect for the second and third grade 
samples* The zero effects may not be indicative of a fading of the immediate 
impact because the children in the three grades were not the same ones and 
the Head Start programs may have changed over the threu-year period. For 
both races there was no significant difference found between the effects 
of full-year and summer programs. Discriminant analysis was employed to 
determine if the Head Start and control groups differ on the socioeconomic 
variables available; for most samples there wac an insignificant difference 
in favor of the controls. 

The implications of the findings are that Head Start may be effective 
for specific types of disadvantaged children — whites from mother-headed 



5 



families and children from minority ethnic groups. However, we have not 
found full-year Head Start programs to be significantly more effective 
« than summer programs; thus the Westinghousc recommendation that suituner pro- 
gran.3 be replaced by full-year programs appears unwarranted. 

3. Further Results 

As mentioned above, use was made of dlscr.^mlnant analysis to measure 
the differences between the Head Start and control children. A refinement 
of the technique for discriminating between the two groups was to obtain 
the predicted test score for Head Start children, given t hei r characteristics 
— age, sex, socio-economic background, etc. — on the assumption that 
these characteristics have the same effects on the test scores as were 
estimated for the control group. This method provides one measure of how 
similar or different the two groups are in the relevant metric of the 
analysis; i.e. test scoring ability. The Head Start chilcJren were found 
to be lower in predicted mean ability, as measured by test scores, by about 
five percent — in one test by an amount equivalent to 3.8 I.Q. points. 

Further analysis is given of the effects on educational achievement 
and on the Elead Start effect on educational achievement of a variety of 
socio-economic and demographic variables; race, Mexican-American ethnicity, 
socio-economic status of the parents, one parent families, and mothers 
working. Except for race and slngle-parentness, few variables had any 
significant interaction effect with Head Start. All the variables usually 
had an additive effect in the expected direction on test score performance, 
and it is interesting to note that the educational and occupational 
characteristics of the mother had the largest and most significant effects 
among socio-economic variables. Finally, we report results of the effects 
O „ of kindergarten experience and assess the generally favorable effect on 
h n i mimrf i tni i in test scores of this variable. 
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use ungrouped rather tlian grouped data to Incroas^^ efficiency^ and that \ 
we expanci the list of socioeconomic and demographic independent variables 
to cover all av^ailable variables which sh.ould be included in the education- 
al production function to reduce the possible bias and to learn about 
the educational production process. Also, the Head Start variable is 
included in a manner to allow for different effects for children from 
^ various ethnic groups and family structures. 

The findings of theireanalysls arc coinpatible with tliose of the 
(West Inghousc study but differ because of the changes itr the structure of 
the model. Both summer and full-year Head Start appear to be effective 
for white children from mother-headed families but ineffective for whites 
from two-parent families; a gain equivalent of at least 5 IQ points was 
found for the white cliildreu- f rom mother-headed families who. were in 
the first, second,, and third grades at the time of tlie study* For all 
black children there v;as a Head Start effect of about 5 IQ po'lnts for 
the firn't grade samples, but there was a ^cro effect for tiie second 
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fading of the immediate impact because the cliildren in the three grades 
were not the same ones and the. Head Start programs may have changed over 
tho three -year period. For both races there was no significant difference 
found between tiic effects of full-year and sununer programs. Discriminant 
analysis v;as employed to determine if the Head Start and control groups 
differ on the socioeconomic variables available; for most samples 
Q there was no sikrnificant difference. 
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Introduction 

So crucial is the rnatter of early growth that wc must 
make a national commitniGnt to providing all American 
children an opportunity for healthful and sticnulating 
development during the first 5 years of life* (Richard 
Nixon, February 19, 1969) 

With these words President Nixon expressed his support for the 
concept of early intervention for children from disadvantaged back-- 
grounds » One of the principal programs aimed at aiding these 
children has been Head Start. Head Start is a national preschool 
education program whose purpose has been to prepare children from 
disadvantaged backgrounds for entrance Into formal education in the 
primary grades. The philosophy underlying the program is that one 
reason children from disadvantaged backgrounds perfonn poorly in 
school, and hence drop out and remain impoverished, is that the home 
environment does not provide the stimulation and amenities found in 
middle-class homes. By intervening between the ages of three and 
five, tht program seeks to give these children a "head start'' in 
their attitudes and cognitive development, and thus break out of the 
cycle of po\^erty. Originally 'proposed as a pilot project in President 
Johnson's "War on Poverty^' *in 1965 , the program was greeted with such 
astounding pof^larity that the funding for the first summer programs 
was increased' from $17 million to $103 million according to Sar A. 
Lcvitan (1969, p. 136). The program has continued to grow, both in 
popularity and in size, and it remains as one of the few remnants of the 
Johnson Administration's antipoverty program to retain widespread support 



Although Wvnd Start has been sold to the public tnriinly on Its 
cofit rlbulions iho cognitive development of childrotj, the program 
has stressed all nspocts of children's growth in order to help its 
participants break out of the cycle of poverty. Kdith H. Grotberg (1969, 
p. 1) reports that i tie seven objectives of Head Start arc: 

A. Improving Uie child's physical health and physical abilities 

B. ilelpit\g the emotional and social development of the child 
by encouraging self-confidence, spontaneity, curiosity, and 
sel f-^i isc ipl ine 

\ 

C. improving the child's mental processes and skills with 
particular attention to conceptual and verbal skills 

D» Establishing patterns and expectations of success for the 
child which will create a climate of confidence for Ivis future 
learning efforts 

E, Increasing the child^s capacity to relate positively to family 
members and others while at the same time strengthening the 
family's ability to relate positively to the child and his 
problems 

F, Developing in the child and I'Us family a responsible attitude 
toward society, and fostering constructive opportunities for 
society to work togetlier with the poor in solving their problems 

(i. Increasing the sense of digivlty and self-worth within the 
child and Iiis family 

To meet these objectives certain patterns have been established for 
head Start programs. Most centers provide physical and dental check- 
ups to in^prove the physical health ot the children, and, in addition, 
many centers have provided treatment for physical maladies. Most 
programs also provide one or two balanced meals for the children whcf 
attend, i^ar^nt participation has been considered an important part of 
the program, and many centers encourage parents to serve on the paid 
staff or as volunteers. The^focus on the intellectual development of 
children' is what has differentiated Head Start from a custodial day 

/ 

✓ 
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care program, and has been one of the primary reasons for Its 
continued popularity. 

In 1968, the Office of Economic Opportunity awarded a contract 
to the Wcstinghouse Learning Corporntton and Ohio University to 
assess the. average impact of Head Start on the cognitive and affective 
development of children who had participated in the program during its 
first three years. The Wcstinghouse report was released a year later 
and created a major controversy by *conc ludlng that pudjncr Head Start ' 
was inpf f ectTV(>, and full-year progranis were only inarginally^ effective* 
Altliough the Wcstinghouse study vA^s not intended to be a definitive 
evaluation of Head Start and several more refint^d evaluations were 
commissioned at the same timc^ the Wcstinghouse study is the only major 
national evaluation that has been completed at*this time. The negative 
findings of the study have cast doubt on the usefulness of Head Start as a 

V 

tool by which disadvantaged children can increase their cognitive develop- 
ment — and eventually increase^ their earning potential and break out of the 
cycle of poverty* ^« . 

The West i ngl]ouse study has been critici;?ed by government officials, 
Head Start officials, and academicians. Various critics have claimed 
that the study asked the wrong questions, the sampling procedures used 
were incorrect, the statistical analysis was incorrect, and the 
interpretations of the analysis were unsound. The goal of this disser- 
tation is to reexamine the controversy over the Wcstinghouse report 
and to reaniayze the data in order to make better estimates of the 
^fccts of Head Start on the cognitive development of children. Although 
enhancing cognitive development is only one of the many objectives 
of Head Start, we have concentrated on this particular aspect because 



It. is the primary ouv that di st i ngu i shos lltNui Start trom day c,\vv 
programs. V?e do not prt^seiU a cost-benefit ,inalysis because we are n<?t 
(] II a 1 i f i e d lop) 1 1 c. v a vi o 1 I a r v a I u e o n c 1 1 i t i v e I) e 1 1 1: i 1 1 s 1 1 ? [i r e s c h i> o * 
childrerK 

Although the evaluation of edur<tt tga.rl prc^^jrams has tradftlonally 
been in the roalan of pj^ychology > in rerei\t years ei'onomistiii have ^ 
become interested in the iield. Eilucation can be viewed as an invest*- 

e n i i n human b e i n g ? ; » awd a g r e a i i i e a I o f r e s e a r c h ^ ^ a s be e n d o n e l> y 
e c o nom i s t s in t h e last ten years in the area o t what 1 s dil 1 ed h u rrini ! 
capital, Pri:::,choul edtieation prOj^;raf;if; ,ue similar In nany wayj» to lh<> 
manpover training progranis tijat have c rad i t iona 1 J y been ^audSesJ by 
e c ( f n 0 rn i :s t . In h o t h t y p e s o f [> r c> r a!;^ t f i e pa r t i e i p . t t r r c e i vt^; a type 
of training wl u t: t \ c 1 1 a \ \ v: e s 1 1 i s s t o c k of h u nt a n c a p i t a i ; in t h i* c a s t> o f 
manpower trainfng programs the- par t Ic i|>,nu lovirns new ^skills wVrieh 
presumably increase his ability to earn income > and a sirillar argumoni 
can be niade lor t-ducat iiuu Vov training programs and preschool ediicatloui 
scarce resourCL-s .ire usim! hi tht* process. Ilu^ items of interest to 
an econordst .ire HrKlin}> tlie r.^/st t fficien?. crau':- producing Oh- 
training aiul learn ins: wiu-ther or nvt t im- hf-nefits vi the trainiiu* 
excetd the v^tists to rMke the pro);r.in wortiiwhiU . 

hdiiratlon <:an tluis br vifwi/ri .ss an iM-oncru.: )V"'d that pir^viidi,'s 
a s t r t» a v\ o \ b o n c t its 1 1 ^ i h e r c c: i t » 1 1 » si t . Uh < « n v i i • ' t i i ? i (hi it^ i si i ic r it i s 
logical to try t dLterrnine wfuu liic input tai tr-rs in thf ra reduction 

of e d n e a I i o n . S a i ( ^ 1 Bij w 1 1 ^ s ( 19 7 () , p . 12) d e1 in e ■ ^ at\ v h i c a t i < » x\ \\ p ? <j - 
<lnc^ion function as " the' re la t i onsh I p between sc>u3t>I and student 
inputs .ni<;i a moosure ol st:hool (MU]V5t." Thus» uxw k{ tht; gi?als (if this 
dissertation is to detVrrnine Ivow Heaii Start should be imjudt'l \x\ the 



^J\H:al tonsil uiluci l<5i> function fox pviT^uiry >^rado c\iihireu» HesearcU 
concernitig C'ducatlonal production functions ic> still in the early 
\st.ige8, and there are problinn*; in determiiiitip, whictt variables should 
be included and wlutt ftJnctional forms should be used, We have made 
simplifying assumptions where ncceejsnry in order to carry out our 
irean<\lysiH of the Westlnghouse data, Howies (1970^ p, 19) notes, 
*'T]ie dearth of knowledge voncernin^ the learnin>^ process n:^kes any a 
priori ^>pecif icat i<jn of form for the edueatlonal production relation-- 
ships particularly diffirult/' We have followed hovle' In usin^ a 
linear fMnctionil form in our analysiB, hut ve roali?e that subfitantial 
research remvins to \>c done in dutermlnin^i; the appropriate fiinctional 
form. 

Ihe d i i^ner tai iOn has been divi<ied into six cliajiters and an appendix. 
In Chaptc^r / ihr ;;tati:au:al problems involved in an evaluation of Head 
Start ar«' d i ^>c(j:; >i"<{ in context of several fomal models; we demon- 

strati^ how ?neas\j r enent problems :n)d the nelecllcn procedvAre vised to 
,ir;,vi^;M childrcf) r*> Du' H<^h1 fitart arni <ontro] ^^rocps an s(^!:)et iniof; 
liMd to hiasc<i ie.ti:at<,'s cff the trcatracnt effect, chapter 3 reviews 
ihv Icistory of .Mic Wi-.t lo^-hc^use stvuiy and inc ludes a dcj-crlptlon of 
the t est ruf':ruit s used analysis^ the n,etft(Mls of statistical analy-- 

s!s, I hv^ rvi^or find\n>^s v>t the stvuiy, and the i vu e r pre t at I ens and 
policy reri)mnen<ha it>re. of the lav; t i nf^houia' re^;car clan's . review 
th<^ critici'-Ci raetir] in tlie lit*-ratare ab'ait Mie v'l'fU i lu^liouse slndv 
Hid pra.'st'nt oi i k ioa I. «rlticis;;. in ('diaj>t er ; in this chapter we also 



outline a proctnhiro to bo used for Mking policy inforonces from the 
evaluation. Our ttNnvalyfiis oi t!ui Westinghouse d/Ua and interpretations 
of the findln'gf^ are In Cliapler 3. Chapter 6 svininar izes our findings, 
cnj^tpare^ <n\r fhullngvS to those of other evaluations of p'rescl^ool 
programs, and offer.s policy recV>rnmendat ions . The Appendix includes 
supplt^mentary empirical analyses that were not considered as important 
as those included inCiiapter ; a sun^nary of the Appendix i-*' included in 
Chapter 



Chapter 2 



Statistical Modclri for flead St.irt Kvaluation 

1, Introduction ^ 
V Mvaluat iotis of social action prograTns such af, Head Start 

are often complicated by the problems inherent in such experiments. 

Some of the.nK)st coi!UTK>n problems encountered Include: ignorance 

of the strv^rtural form of , the appi'opriate model, errors in the measure-- 

ment of one or more of the independent variables^ and unobservablc 

variables that should be included In the model* In this chapter 
\ 

several models for ev^.luating programs such as Head Start will be 
considered, and the consequeoces of various specification errors 
in the empirically testable analogues of these models are determined. 
We then determine under what conditions re|>T^ssion analysis will 
lead to unbiased estimates of the treatment affect of participating 
in Head Stact, and v;]jat direction the bias will take when it is ijn-- 
possible to f>et unbiased estimates. 

Becausi v;e consider models which determine the effects of Head 
Start upon the cognitive development of children, we must define 
"cognitive deve lopment * " Ve shall use the term In a broad sense 
to mean the mastery of certain skills, processes, concepts, and 
facts. Psychologists often distinguish between the concepts of 
intelligence and arhlevemcnt , where intelligence refers to one's 
capacity to master skills, concepts, processes, and facts, and 
where achievement refers to the level of mastery of those items. 
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The matter of determining tlie appropriate measure of cognitive 
development is complicated further if we consider the possibility 
that Intelligence and achievement can be Tnultldimonsional phetiomena. 
Tliere is no reason why achievement cannot be divided into many 
sperlfic areos which can then be further subdivided; i.e., the 
broad arcia of mathematics can be divided into subdivisions such as 
algebrii, geomotry, and calculus^ and each of thesf* can be divided itito 
even m^ore speclfdc areas. Although intelll^>ence Is ofteti treated 
as a unldlmensional characteristic, some psychologists and geneticists 
have tried to decompose it. Jensen (1968, p,56), for example approv- 
ingly cites the work of Flfer (1965) who decomposini general Intelll- 
l^^ence into verbal, reasoning, number, and spatial abilities, Jenck^ 
et al. (1972, p.5^>) argue that because the five tests used in the 
Ec|(rality of hducatlonaJ Opportuni ty Survey (EFX')S) , also known as the 
Coleman Report, are highly correlated with each other, sciiolastic 
ability is a one inens i onU concoi>( . But, the tests used in tlie VMOS 
study m:iy have been achlevemcnt~ori ented and the high correlations 
may have been result of higli rorrelntions in ti;e Instruction 
received in tlie different areas. 

The problems included in the definition and measurement of 
cognitive development will not be considered in this thcsis'-~this 
area is more appropriate for study by educational psychologists, 
la this chapter it will be assumed tliat cognitive development is a 
unldlmensional variable or that we are only Interested in one 
dimension it. In the empirical section of the thesis, regression 
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analysis will be undertaken using all of the? measurer, available from 
the Westinghouse study. 

In the remainder of ihl?? chapter we shall examine the possi- 
bilities of carrying out an unbiased evaluation of Head Start by 
using regression analysis. In particular, wc shall examine quasi- 
experimental situations where random assignment was not used and/or 
where an ex post facto analysis must be used because ^there Is no 
pre treatment Intormation available. This does not imply that quas^- 
experimental analyses are more desirable than true experiments, but 
rather that v;hcn a quasi-experimental analysis Is the only feasible means 
of carrying ou t a u e va 1 u«i t i o n , t h e a na lysis ma y not lead to bias in 
tlie estimates of trvatnent effect. Thus, we shall demonstrate that 
the followii\^; .statement by Campbell and Frlt^bacher (1^70, p485) is 
mi s leadin^i 

Kvaluatioas of ccn^ipensatory educational efforts * 
such as head Start are comrrK^nly quasi-experimental 

^12^ J}^J}^ ^'^iL^^* ^^^^ compensatory program is 
made available to the most needy, and the 
"control*' groups then sought from among the 
untreated children in the same community. Often 
t!iis untreated populat^ion is on tlie average more 
able than the '^experimental^' group. In this sit- 
uation, the usual procedures of selection, adjust-- 
met\t , and analysis produce systematic biases in 
the direction of making the compensatory program 
look deleterious. 

To prove our points, several models witli various relationships 

ar!io:ig the appropriate variables for an evaluation of Head Start will 

he presente(i» The models will tiu'U be examined to determine 

wh e t he r or n o t re g re s s I on ana 1 y s i s w ill g 1 ve un b 1 a s e d e s 1 1 ma t e s 

of treatment effects for the population. (It should be noted that 

ERIC ' 



rcgrtission analysis is equivalent to analysis of covariance so 
tliat our results could be expressed equally well in terms of 
analysis of covariance.) T[ie assuinptions that arc made in each 
of the models are often crucial in detcrmitUng if an unbiased 
evaluation can be carried out. Relaxation of some of these 
assumptions can lend to important changes In the models, and make 
the analysis presented inappropriate v Thus, it is dangerous to 
extrapolate the results found below to other models. 

A summary description of the variables used here is 
given in Table 2.1. In most of the models it will be assumed that 
true co^'jUtive devo^|)/t?nt at the time of the pretest (X- ) is not 
available for .statistical analysis; the pretest score (X^) is 
assumed to he a fallible hut unbiased measure of cognitive develops 
ment for all chil^iren. Thus, situations where the cop,nitlve measure 
is culturally biased and where the cop^nitlve measure is biased for 
extremely able or d Is.- dvanta^',ed children are not considered in this 
chapter.^ All of the models in this ctiapter uSv:* a dummy variable (Z) 
for experimental status; it is assumed that only one experimental 
level is offered and the children eitlicr participate in Head 
Start or belong to the control ^^roup , This particular assumption 
is, however^ not crucial to tiie analysis; it is us^cd largely for 
convenience and because in the empirical analysis Head Start is 
von s i d e r e d a s n d i s c r e t e l r e a t m c n t . Ko r an ex a m p 1 e of an an a 1 y s i s 



Tabic 2,1 



Description of Varinblcs Used In the Theoretical Models 



Variable Description 



True cop.nitlve development at the time of the 
pretest 



X| Measured cognitive development at the time of 

the pretest; i,e,, pretest score 

X2 Socioeconomic status 

Z Dumny variable for treatment defined as 

{I if child received treatment ^ i.e., was in 
A Head Start 

''-^ Z ^\ * 

jo if child did not receive treatment, 
^ i»e., in control group 

u DivSturbance term associated with the pretest 

V DlBturbance term associyted with the posttest 

Y Measured co^;nitive dcj,?elopment at the time of 
the posttest A 
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of the effects of Head Start ^^here the ^treatment Is continuous .the 
reader is referred to Walts and Horner (1968) • 



'The reader may wonder why there is no variable Y analogous to 
in Table 2.1. Tlio reason is that errors in the measurement of the 
dependf:nt variable do not cause problems in obtaining unbiased 
estiirates of the regression coefficients as errors in measuring 
the independent variables often do. The proof of this is quite 
simple> and can he found in Kmenta (1971, p. 320), 



2, A Model with No Errors in the Independent Variables 

The first model to be considered is one In which all of 
the independent variables arc known and measured */ithout error, 
Fven though economists rarely have tlie opportunity to Jse such 
"ideal" data, a great cleal of the enpirical work done by them 
assumes implicitlv that there are no evrcrs in the variables. 

Fo r ma 1 1 y , this mo d e 1 mi y b e specified as : 



0 




(1) 



H(X.) - ii» i:(v) - 0, Cov(v,X ) - Cov(v.Z) - 0 



(2) 



Ulien we compute the population reere.ssion of Y on a.id 2 by 

square::, We obtain the correct values for P^, P^, and P . 
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For exnmplo, If we iief ine as the value of the regression coef- 
ficient for Z obtcjinod from the population regression, the norraal 
equations for the model are: 



Var{X^)i;^ 4- Cov(X^.Z)p^ ^= Cov(X^,Y) (3) 
Cov(X,,Z)P 4 Var(Z)Pj, - Cov(Z,Y) (/,) 



Solvinf; equations (1) ,ind {■'*) for (.^^ wo find; 



Cov(Y,Z)Var{X*) - Cov(Y , xf ) Cov(X* Z) 

B i (-5^ 

Var(X^)Vnr(Z) - Cov(X^ , Z)Cov(X^ , Z) ^ 

(3^Cov(X*.Z) + P^Var(Z) )Var(X*) - (6jVar(X*) + B^Cov (xj , Z) ]Cov(X*, Z) 
Var(X*)Var(Z) - Cov{X* . Z)Cov (X* . Z) 



C 

^ z 



Tiiere are several Insights that can be gained from this simple 
model. First, we note that even when there are no measurement 
problem^' it is still essential to employ a control group. if we 
simply regressed posttest scores on pretest cognitive development 
for experimental children only, we would be unable to differentiate 
between normal cognitive growth and treatment effects; thii; problem 
would be especially great for programs in which the treatment Is of long 
duration. In equation (1) i^^^ measures additive growth (or decay) thVt is 
common to all children between tlie pretest and ])0sttest, and njeasures 



growth that is proportional to the chllci's original level of development. 
Thus, (^^ and Bj measure the "before and aftor'^ changes in cognitive 
development and measures the "with and without" differences: it is 
necessary to employ a control group to distinguish between tho'cVianges 
In cognitive development due to the treatment and those due to maturation, 

Wc can also note that if the model presented in equations (1) and 
(2) is val id the only reason for assigning children to the experimental 
and control groups randomly is to increase tl^e cffvciency of the 
estimates. When randomization or matching is used tlien K(Xj|z 1) 

« E(X*|Z = 0) and Cov(Xj,Z) - 0. v 

In [>rincIplo there is no reason to expect programs sucSi as Head 
Start to be equally effective for all types of children, The\programs 
could be designed so that only children with a very low Initial level 
of cognitive developnietU will g:iin anything, or conversely tiie material 
presented to the ch i Id ten could be so difficult that only the most 
advantaged clii Idren gain anything. Horzog, et al, ( 1 972) have fouufi 
"the less tiioy have, the less they learn' to be true for their preschool 
p r o g r am s , b u t i t i s i tti possible t o s t p , i r ale t h o e f f v c t s of the program 
d i f f i c u 1 1 y and 1 1 \ o 1 e a r a 1 n g ah 1 1 i t y of 1 1 le c h i Id r en . The suggest e(| 
interaction effect can bo c<^ptured by modifying (1) to yield 



(6) 
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If is positive then Herzop/s finding that the leftS they haye the 
less they learn would be verified. Note that if 0 it would 



ho Important to know the level of the child's pre-enrollment cogni- 
tive development in order to predict the benefits of Head Start* 

2 

3. Tlic Camphell-Mrl ebacher Tv;o-Populat Ion Model 

The first errors; in variables model to be considered is one 



developed by Campbell and Hrlebacher (1970), Their model demon- 
strates that If tho children in the experimental and control groups 
are selected from two different populations with the control popu- 
latioii h/jvin^> a h\\*\xcr initial level of cognitiyc development , 
n^gression analysis can jiroduce a spurious ne|^^tivc treatment effect. 
Although a oompviter simulation rather than a formal model was used 
in their paper, it is not difficult to construct the p^eneral model 
that C.imphell and Krlebacher <]eal with Implicitly: 



(71-;) Xj + u 




(lOE) u - N(0,o') 



{8K) Y - 4 V 
(9K) X* - N(u,,,ap 



(lU:) V - N((),o') 



{8C) Y - Xj + V 

(9C) X* - 

(IOC) u - ruo.a") 

(lie) V .. N(0,o^) 



(1 2F:) Covdi.X, )-• Cov(v,X 



1 



)--Cov(u,v) = 0 
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Campbell and Hrlchacher assume ttiat the coutroJ population is more 

able than the oxporimental population so that u > u . In the above 

C K 

model the protest and posttest scores, and represent unbiased but 
.fallible ineasure.s of cognitive development* Ihe assumption thac u and v 
are uncorrelated implies tlial if a child scores iii^^jier than his true 
level of cognitive devolapmeiU on the pretest we have no a priori know- 
ledge coacerning wliether he will score higher or low^er tlian his true level 
on the posttest , Ww .assumption that the slope and constant arc the same 
in (8fl) and (8C) indicates that wo are assuming that^the treatment 
has no effect; this assumption is made only for convenience. I1ie 
regression of posttest on pretest for the experimental group is: 

CovCX ,Y) Cov(X 
K(VIX^) ^ K(V) ^ ^^^^^^-^^ • ^K(X^) ^^^^^^^^^ • (13E) 

Var(X*) ^Vir(X*) 
'^y ~ • ji f ^™ . X, 

V. ! r ( X J ) > Va r { u) Va r ( X ^ ) f Va r ( u ) 



Var(xS 



V.n (X^)fVa!'(u) 



Since 0 ' ' P 1 , 1 1 ^ 0 s; 1 o p e o f 1 1 1 v regression 1 i n e is attenuate d 
due to the error In me<tsurement . t 

i>era\ise i!\e onlv difference between the experimental and control 
i^'oupB i:; in then fuans on X^, X , and V, the re^'ro5;slnn equation for 
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the control population can be written aa 



i;(Yjxp - (1~P)M^ + PX^ . ^ (13C) 



Tlu» trealmCMU ViirlaMe Z Is defined as 



/ 

y .^ (1 If a subject had the treatment 

(0 if a subject did not have tho treatment. 

In the Carriphel [--Kr lobacher model Z corresponds exactly to population 
membership: 

y |l IF a subject Wcis in the ^*lower'' population ..^n 
to if a subject was in the "higher" population. 



Then (13H) and (13(0 can be rewritten a.s 



E(y[X^ ,Z - 0) - (l-P)u^. + (16) 
K(y!x^,Z - 1) V (l-lV)ii^, + PX^ (17) 



Because / only takes on the values of 0 and 1, equations (16) and 
(17) can be combined to give this result: 

ECVjXj.Z) (1-1')U(. + 1■X^ + - li|.>Z. (18) 
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ifi 



RiHMlliiif, that li , - 1. •■ 0, wt; c;m\ i>!ot the vf^'.rf.s .ion of Y on X, .md 
I- C ' 



Rf)!,rt'SH hm of Y on Xj and '/. for thi- (r.pbt' li -Kr 1 S'li.iclier Model 



i:(Y!x^,z-.-.(n 




^'T'^^ol i rl.irh.-r .^1 — .. t. r t tn' :.v^ that: 



^ 1 ViV 



vndic.ii- that vvOvi v^r.^r.-:. v:on]i,i avr^id t..!:,- hi..,- puAAv-, but i h.-v varn 
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iuil r r iM\l»<iv h ^uvf rMM lv (19/0), i hr us*- of yMu urovoii as t Vif* 
iitMuMtdtrit vui.UMf pffuhhos .{U isiUi i .1 .t'd sj'.i:uii' t r« ,M ruM]t tuUv 
und<-r -:p.ui.i! .■•■•^n^H M:Mns it r i -.i- (HI) .uid (H^.) /no riod<ii.-i to ' 



i. 



? V n r^-..' . tor t 



t h 



I o- ^. 



^ri- ^'vMn T i! bo* ause 
^tHd I-/ Ujlrd til. it 
■-r ra^)- o:::. hMs wh.^ 
■ air s i ;u V apt>l V ' 
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wlicre tlie variabli-s are tioflncv! as in Table Wo further assume 
that is tmaviii lahl<» for the rvaluat l oii» but lliat we do have the 
pretest ncori' availa)>le: 



f u (20) 



where u iti Independent of v» , and ft l also assv^iried tliat ^ 

k 

independent of X and Z; more formally this can be stated n^: 



(:ov(u,Z) CovfiijV) - Cov(u,Xp Cov(v,Xj) - Cov{v,Z) 
- (21) 



In additfon, v;<' slitll assume that n, v, and Xj all have norrikn 

d i 'U r 1 ]> 11 1 1 v> as. Wt^ .i r f ' i n 1 r s t tni in d e 1 1* rm i n 1 n ^\ J t t h e r e r e s s 1 o t i 

eoeffic ievu (^f Z will t^e the sar-e vlien wv rnn the Ijia^ar .;ression 

t.)J V on arul Z ."afher tlian Y on ar^l 7. , Thds when we Cieter-- 



hcV ;x. ,Z) , f , X f -t^.Z {22} 
] 1 ] /, 



will (ly - i J a u d ■ : I'y: F i r s t , 1 e I a s na k * : t h 1 o I 1 o w i n f ; 
de l i n i t ion^ : 



21 

a^^ = Var(X*), a^,^ = VaT(Z), 0^^, - Cov(X*,Z), o^^ « Var(u) 

Not e t hat i!io p.tramer or F in this model in def ined as tlie ratio of 
the variance of true cognitive development to the variance of measured 
development for the entire population, wl\ereas in the Campbell- , 

Kr^ebacliPt model, P was the rat io of the wi lhln-^;roup varlnncefj. The 

2 A 
pararaotor r the squared coefficient of correlation between 

and Z; we know that 0 < < 1. 

\'Je. can now use the nornuil equations to solve for and in 

terms of and ' 



Cov(Y,Xj)»Var{Z) - Cov(Y , Z) • Gov (X^ Z) 

Var ( X J ) ^ ''^^\r(7S^~~^^v{^ 



(2A) 



^^^r^lT ' V^IZ^^^ZZ"- ^:h7^'lZ 



f d -r' ) 
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Var(X^) • c;ov(Z,Y) - Cov(Xj,Z) • Cov(Xj,Y) 



'hi 



Tlujs wo find that in ^^caer^il a, / B, and ft ^ P 

1 Z Z 



I'Or nn evaluation of Head Start we are part 1 ctilarly Interested 
in knowing when - 3^. One case in which ^ is when P ^ 1; 
for this to be true, however, Var(u) must equal zero> so equals 

for all observations. Clearly, }' 1 implies that we have no measure- 
ment error and th(* model reduces to the model discussed in section 2, 

where we could directly measure . Anotiier case in which tiiere would be 

Z 

no bias is when 3^ 0; i.e., die variable measured with error docs not 

belong in the regression. This case is theoretically untenable because It 

implies that the child's level of cognitive develdpment in the 

second period has no relationship to his cognitive development 

in tho first period. A more interesting case is that C - 0 

i 1/. 



2.3 

sun ices for B^. hut o^^ ^ 0 is eqvilvalent to lUX^ tZ) «^ K(Xj)» 

wliich says th;u llu.' mean of Initial co^^nitivo development i^ the s*ui\e In 
t he 0 X p e r i v\o n t a 1 and c o v\ l r o 1 r o li p i; , ]{ a \\A cm s c I o c 1 1 on o r ma t c h j n on 
pti'tests woulci load lo tiiis rosull aiui would tltcri' foi o olirninate bi.iKS. 
Note lhi\t if ^ 0 (tliu expcr irnenta 1 >!;roup fniti;illy ijas lover cog- 

nitive' dovi? 1 opinont ) ilUMi * i:.^ and the bias wouh] In.' to undorest imaC Cr 
trcatinent eftect. ilii?: eorro^5polu]s to the Campbell-Krl ebacher result 
where a less able experimental p.roup led to an underejr'tlmate of the 
t r»>atii.ent ef f ee t . 

'Iherc! are several selection procedures that are compatible with the 
nodcl described .ibove which would lead to an underest 1 i^a to of treatnient 
e f f e c t , 0 1 1 e s u h p t" t ^ c eVi uyj - is t h - i t t } i e i ( e ;t c i Star t o f f i c i a 1 s k u e w 1 1 1 e 
values oi and put ilw up]ier halt oi ihc* population in the control 
r^roup and s<"]ected tlu^ 'bottom lialf who "ncuded'' t\e treatr^ent inore for 
thv.' i^xper i rnen t ;i 1 ^;ron|>; t h i v> selection proceviur^ is discussed by 
(;oldber[;er (1972a) and Harnow (1972). Ihls type of selection procedure 
is i nt^.Tes t i n^; t he ore!, i^'a ! I v [)Ut is of 1 1 1 1 le r .u t i ca 1 value because 
the r oy, r <i i e \^ a 1 u , i t o r : ; W( - u 1 ( 1 t h e n ^> ha w the oh s v r v a I i o n s on X 
avai 1 ah 1 e . Se 1 ec t i oi^ on 1 1 le i>a s i o f [) re L es t s (X ^ ) i s a poss i b i 1 i t y , 
but violates assunpt ii>n (-M) becaui";e Cov(u,Z) / 0; lliis model will be 
considered in section 6. Tliere is a selection procedure that would 
n o t V i o 1 a t e I h e a s ^a i f i p t i <n u ; o f t: he rn o del a a d i s s till t e n a b 1 e . 1 1 i i ^> 
is for group selection tc^ be made on tlu^ basis of one pretest atid for 
a no t h e r p r e t e s t t o h e u s ed f o r 1 1 1 e e va 1 u a t i o n . S u ppo s e , f o r ex amp Ic ^ t ha t 
t h i ! e a d S t a r t o f f i c i > \ 1 ^ - i n ta^ r v i e w i.! c i all o f the e 1 i s^* i !> ) e f a m i 1 i e s a n d 



t 
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ranked tliem on tho "neeci" of tluar children to participate in Head Start, 
(riiis 'Sretest'' vovild not need to be .1 formal test but could be done by 
itatherin^* infortnation on the soc ioeconomi t- statnsi of the famtlics 
and ob.si'rvi n>'. the ehildr vn lo oluain a score, )^ The Head St.u t 
oirtcift];; could (Iumi issij'ji ttu: IkiI f oi the population whom they 
felt v/ould iKnefit pkv^i from jh-ad Star' -••e , thi' low SKS unes--to the 
exj-er i rnt-n ti^ I i^ronp, and the other lialf of the children would be assigned 
to llu- control j:ron)). Hoth )u<nips vonl<i then be r,iven a formal pretest 
for \na^ later iu tlie evaluatiot^ of Head !;t.irt. If we call the screening 
pretest K| , w^nij(J ndd the followinf* equations to tlic model: 

^ a,^ ^ ajX^ f u (26) 

1 

(ov(u,v;) C^vCw^Xj) f:nv(v,w) n, (21) 

\{ X| ' tlie ehild vouUI l)e a^;f;i>»aed to llu' t^K- '^r iinetU a 1 ^:roup (Z - ]), 

and if ' A th*^ rhHcl vcoalrf he assi>MHd r,» ( !h (oiUrol group (Z - 0) » 

Ihese aihlitiore; 1 tin' model would not violate aw: tlu* previous 
assumpt 3 ou'^, including; ihe assumption that (!ov(u,Z) ^- 0. 1fn s 
s I * c t 1 o n p r o c e d u ra ^ , w h i c h in p v t ) b a b 1 y itk ) r e r' e 1 i s t i c , w e s hall 
c .i I 1 "s e 1 (» e 1 1 ti (H) on e f> r l» t s t and c on t ra 1 1 i n cm another," 
and it leads lo the sar^e bias direction as in thj> Cnnphell-- 
Krlcbaclicr niisie 1 , 

'5. A OiK--Populal ion Model vith interaction 

When t]H> liiodel described in thc^ previous section is expanded to 
allow for an interaction effect for treatru>nt and ijutial level of 
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cognitive developrfient , It bocort^c^.^ cc^n^^lderably more dltncult to 
analyze. 'Hie luu^ir t'^quatlon of tho inotlel Is: 



V f HjX; . B^Z f ..^X;.- ♦ V . (28) 



We now define the variriMe to repreijcnl the product of Z and X^: 

X* ^- , (29) 



Af^l^n, it is asstfAicd the X* is unobservahle and that only a fallthle 

n^ea *i a re o f X is a va i } al> 1 e : 
I 



- X* i n (30) ^ 



^r^r ^^^^ 

- XjZ f 

(:ov(\j,v) (:ov(a,X^) - rov(v,xp - (:ov(u,^) - Cov(v>^) - 0. (32) 



We are thus unable to directly estirriate (28), but l^y using X^ and X.^ 
we can calculate the Ihiear regression of V on Xp Z, and Xy 



K(vlXj.^X3) =^ . a^X^ .a^Z . a^X^ (33) 



T!ie norail cqiintions for U], a , aiuj are; 



ERIC ^ 



26 



Var(Xj)-i. + Cov(Xj»Z)a^ f Cos;(X^,X^)a^ - Cov(X^,Y) (34) 



<:ov(Xj,/) ^ Var(Z) f CovC^, X.j)a^ - Cov(Z»Y) (35) 



Cov(X^.X^)rtj f Cov(Z,X^)a^ 4 Var(X^)a^ - CovT ^,Y) (36) 



If wc .solve equations (34), (35), and (36) we find that in general the 
a coot f 1 clents wil 1 not be er^ual to the corresponding^ 3 coefficients* 
In the previous model where it Ka^ assvirned there was only an additive 

i 

tieatmeui effect it was demonstrated that randoin selection would 
produce an unbiased coefficient for treatment effect. In the present 
model a^, tlie coelficient for additive treatmetit effect is similarly 
unbiased, but we find that 

Var(Xj 

. . p , 3 (37) 

Var(Xp+Vai i'u) 

when one -half of the popul«Uloi\ is rnnd<vnly assip^ned to each group.^ 
Tfuis the roeinciont of X^ will be attenuated when there is neafiure- 
meat error. 

Coldberger (I972h) has examined the interaction model where the 
->election of group membership Is determined entirely by X* with the 
upper half of the population placed in the control group and the lower 
half in the experimental group. He find.s that both and are 
biased, and that a.^ Is more attenuated tlian when group membership 
is determined randomly » 
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It should be notod that selection on the basis of pretests 
violatos the asinjmptions of the model; this soloction procedure 
will be con.sidered in the fcvllowing section. 



6 . S e 1 « » c t i o n on 1 1 1 e 1^ i\ s i s o f P re t e s I S c o t e 



The rnociel presented in section m is valid only when the error 
associated with the pretest (u) is uncorrelated with treatment 
vitatus (Z) ; more f orTnallyT^he oKHlel assvimed that Cov(u,Z) 0* 
It was <k'moiist rat e<I that this assumption is Tonsistent with certain 
selection procedures-^random selection, selection on the basis of 
true scores, and selection on one pretest and ron(rol on another. 
We now consider the case where group assignnent Is based on pretext 
twovv and where ilie pretest score is avaTi^t|e^^*i^ an iadep,endent 
variable for stat ist ic.il an.ilysis. Since pretest scores are cor- 
related (nlihough not perfectly) with true scores, when we select 
on the forrr.er we rU <ilso selecting*,, In i\ sense, on the true score, 
Lord and Ni^vi.ck {)9(>H, p, \^]) refer to these two methods of selection 
;ir> explicit selection (selection on the ba.;is of and incidental 

•k 

^;election (selection on X^, the fallible raeasure of Xp , Because 
we Itavo disctwered that selection on the basis of , true ability, 
leads to l)ias In tiie coefficient of Z> we rnight expect that sele^^^tion 
on the basis of pretest scores would lead Co tlie same result, The 
analysis below deru>nstrates that this belief Is incorrect; selection 



i 



on ihv b.isis oT pretests does not lead to l)iascti treatment coefficient 
ihe basic e(jnatlons of this fnodol Mte: 



V " f f f V ' (38) 



- Xj f u (39) 



f 



Xj ' Ndi.op (AO) 



u ^ N(0,7'^) (41) 



V N(0,:3^) (42) 



riw(u,v/ - <-ov(u,Xj) - (:<n^(v,x'j) - <;ov(v,Z) 0 (A3) 



IUhmusc we asiivtme thil is unohso rvah I e , wo wnnt to i!t>tfM"mlne If 



w' ] 1 lead to i-<^. The normal fquatioiio for tlie population art; 



Var(X^) <^ f (:ov(X^,7.)a^ Cov(Xj ,Y) (45) 



(■ov(Xj,Z) (j t Var(Z).i^ - Cov'(/,,Y) ^^^^^^ 



To si^lvo for My wo must ilotormlnc" tho values of the variance aad 
covarlaricc* terms iu {^4*3) and (/»6) . For covenience we as?>urno that 
after the cliildri'ii have hetMi ranked on the basin of their pretests 
thi» upper liaH ii; assi>;nod to tlu» roiUrol ^',roup anri the lower hnlf 
is assi^>ned to the xpe r I men t a 1 ^^roiip. Wc have already denionjU rated 



fjir Lhe covari Mice Lerms we make suhslantial use of tho theorems 
proved by Coldbih^^;er (1 072a), but we omit the proofs. Tlie first tlieorem 
we make uso of is: If Z is a 1)iaary variable with }'{Z) - and If w 
1 s ome o t he r va r i a h I o , i hen 



To c a 1 c u 1 a f e ilo v ( Z , X ^ ) and Co v ( , V ) ve ni u s i c a 1 c u 1 a I c I he ecu - 
ditional expectations of and Y for tho control and experinental 
groups* hecauso is distribiited normally and t!ioso In the unper 
half of the distribution have Z 1 and those in the lower tial f 

have Z 0, finding llio conditional expe*:t:at i tni of given Z reducca 
to the problem of determining the conditional expectation of given 
the half of the normal distribution is in, Goldberger (1972a » 
Pw 9) ha.s i^U^own that thLs conditional expectation can be written as: 



that Var(;0 



, and Var{X ) i tliis s 




rov(z,w) 



- ^.(K(w!Z-0) - KCwiZ 1)1, 



(A7) 



p:(w|z) 



ii f {1-2Z) 5 /U^ 



(48) 



w^joro o ,ia(} \i ate iho st andard devial ion and rm'an> rospect Ively , 
of the nomally distributed variable w, IJsinp, (^H) and (48) vo 
cm di*t ermine (^i)v(Z,X, ) : 



- li 4- ^ 

' f I '. 

lit 



('5; + o'^)/2ti 



The v.ihif ot f-:(V';^) is iiKn'e (iifficull to dt'tcrmine. Ue br^jin by 
c,i lciil.it iny. 



f"ov(u,x^ ) (:ov(vi;vp 



f riMn I ho populal i nil n'j'ress ion ol u on . We tlieit note f roti Coldberp.t'r 
(rJ7Ja, p. 15) t.iiaf tn'Ciusi' 7. Is an ex.ict fuuctina ct Xj we can writo 



^ !;[ (E(uiXj )) !z] ( si) 

^ 2 



Now ttw\t :\\\d K(xjz) are kiv>wn, wo can calculate K(XjZ), 



K(y1z). and thon r,ov(Z,Y) , 
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\ (mIV.) 



02 ) 



2 ^HO<n/- 



K(ViZ) 



(S3; 



{;<.v(Y,Z) - - .(!:(yU-U) V.Vi\7--\)) 
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(V>) 



ERIC 



ERIC 



13 



(')/) 



• ■ (v V 



bnfijs o\ pntisi', i f . ^ Incidentally, attrictive bectiuso it prrraltn thoiie 
uMi{> urr4 lh<' f»ro)\rai'i in-i:,! td rt-i,t*ivc thu iKMU'fft:'. The major diKad- 
^^intiK*' ''i usivi^: ^;tvhi^ioa i>n [aa/test ratlur tlian rando selection is 
tliat landojjj ^e)e< tirn is mote riVicicnt. The Joss of efficiency results 
inm. the intrudurtioa v)j jtu i t i c o I 1 1 nea r 1 1 y between and ^ when 
-,.■!( Ti:Mi bast ti nii prcTests,. Goldbr-r^-cr (\97?.\) shows tbar 
t\KU>lori ] i- i * if. is a|>|>rox i tsa t(" ] V 2 « 7b t i ?nes mo rv^ enJclcnt thati 
siMet;Ui>n pr*Mesi:=; a ratub^'i san::ple HjO 1 :» >M,>od as a saniyvle 
^)| T"-^ wb,M-e \^-iV'. tiss] i vMi the basis v^f I c ta;^ s t - ; . 

M 's^^f ^^.s--ianv y.Vfs.s-it.. t hv^' ^ sj- , a., e I - - Um- 1 ^ ,;a> r,odel vilb 
■ ^^M'r-. r-'>^isl i d 1 ■ a:s;iMi i v\ vittall by s.al vibe V>* er 

be resnUs-^ are- si. n.ila^ t^^ ^:>ar tbn.iiUK^^ Tor' the fna'seut 
^■"'eti r-s Ms- sssi;;, > a >' f ^ a. v- r . ]Ms..sh.Jei.s Uu-^ f;;arf;*.' cse f .f i c j ers t. :> 
i:sr t.ss p'S'^sH. a ? 1 Si . ». >"^'^^s'>s 1 ^ai bu* is It'ss (•ff^eicait. 



a ha-; 



. 1 pt I r i I v.i : dis:;orj s t ra t 
::: s..' \ sr f len ] ead:-: te 
bar as at. t.e:arH ed 



I s 



lr..sS-.i 



a a anlnas-d, 
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7. An OivAllvd Variablt^ Model 

A 1 1 o ( til e }uo i\ e 1 s p r e s o li ted 1 n t b i ^; chapter h a vo a s s 1 1 rne d t h 
t'xi<^lonce and availability of a pretost to measure cOKaltive develop- 

v:.n'\\l biMorc t ^U' cos^v ovu'ornMU of t lu' Head Start pri>);ran» V^* now 
examine a i:o<lel tl.ar is explicitly ex p<>st faclo--^we assume thai 
t luM e ntv iKJ iie.jsures of the initial levrl of co^o^itive development 
.{vailaiile for" .iny of tlu* ch i Id r^Mi, I he riOile] to la' conslder(*d is 



o ■ r i Z 



7^ 

In f h i ^^ is'vh-l it s - ira'ftil (o roM:niiiO a'- ri'rMa^si.^ri t a t 1 ve of trait*; 
dftorrn^id hi p.ttt b y i nhfvr i i aiu e af; well an envi ronvneiit , s\ich as IQ. 
Thr variaiUr- X , vhtt h h<is i\ot bt cii incliuied in the previous irK)de]s 
r»"pr*'>toa ( N sue i ('rcoi;OrH :^trit us (Sf;s) <u hoine ef*vf ronnent , We 

k 

..■r;.:>i!.r;>^' th.<^ X, .oul X, tiWt' t luu-pr odo!U iM'U'^. ts ^mi the poslte;;t 
: i: V. hi"-c ,i^r-n' S}:- Is liho^ly tr> bt' .i iiiul t i fi 1 n:rue5 i oti a 1 variable, 
Mu I t j(b T tan vitw X. a-, a v^-ctoi" t>f variablrs r.ithi-r I h.iii aii a 
:;huMt^ varbrl lr; Vv- ^i- r a sinrl^' variablt^ ti>t SI S sn]r'lv to sli'«[?lify 



16 

\ 

the analysis of the model. Tho variable 7. is again a dunmiy variable? 
for oxpvrimciM i\] vSiatns and v is the dlsl urbatice term associat ed 
with tin* posttusr y,voxv» We shall a^sstiinc that Xp X^, and ii havi' 
norrkil distributions and that v is iiulependiuU of X^ and X.^. Becaur>e 
this nodfO Is for .ni cx nost facto stndv, X, * 'X » and cannot be 
ITU ' » 1 s u r iM I .'it t h ( > 1 1 r li » u^]\vn t\\ e [> r o r < i vi h f n s ; ve a s s u 'ti e 1 1 1 a t 
X| i vn,\i>bsr 1 Vi^d <n.v- t i\.u X ^ dvu/s m^V v\\:\\\yx diiriif)' ll\e i^xiKU" itiH nt , 
IJ X^ doe;; chani^e during; the experiment and if tlu^ change is not si^nply 
a linear t rans fonna t iot\ on all observations tlier^ tlie riodel must 
oxjsinded to arcount for the mo<isuren>en t error in X,. 

It wo tihservat fons on \\ X^, X,^^ at)ci Z we could ve^:;ress Y 

t M t X J . X . ^ , , n ? < ] t o d i r o >:'i ] y (] V i e im i n e > \ , , t h i- e f [ t of II e a d S t a r t 

k 

\ co|Mvitivc V ' 1 v>|)r';on t . liovevc r, we a;>sn:r:o tli.it X^ is not observed 
md ve ;;;ust ch,' t o rri i rs* it the re>;icssion 



i vcU i *:S i( :e Wt ' usi^ IIk'. U) 1. 1 ov;i f5 ^ 



at [on 



o 



Var(X j ■ ,^ ( ov(X 
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When we solvf tlit' normal eqiKUions for {V)) in teniu; of Lho bclna we 
find th,it: 



~ ''2V''2V, 



(60) 



f: n r n 
22 7:1 n 27, 



1 x; 



'2'<P27. 



' 1 



ilris is t}ie r.tanri.u^l restiit vIum) a ri'lcvant vaiialui' iu omltte<i; the 
CO^^t fifii-nt^: 01 tl;o inrlud^^d variaMi-^ are in i^M noral biased, ll can 
hv <ien;;otist r at v d ( hat 



IIJ7 
' 2 7 ' 2 7. 



\7*1 
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vMu're t^sf p.irtial reiyression coelfjrient of 7, whei) is 



fhUM/ Krneata (1971. nt). .^92-39^)). (This is 



5>ur<'lv a tnevhanical r« lation:diip atui dr)f«s riot depend ovi a causal iivodel 

whi-re X is deterniiud bv Z and X ,) 
1 ' 2 

r } K' e X t e a t . 1 \\ d d \ \ \ c t i o\\ o j" 1 1 1 e bias of i ^ will d }) end vi po \\ 



and tiw' var^alHt^^i iUui rov.i r i aiic es ol X^»X.^j auij Z. rheri* are 

'z ^ ''z- 



III i:a:a'S (^^ i e r es wlio rc ■ rL, . if random solcction is 

i 



=issi^;n thi ehildren to tht: e xpe r iriien { a I and e^ontrol groups, 



1Z 



0 and I lie 10 will be no bias in t,^. Note that a 



nalcliini' procednr<- vhere \\\v. contiol ^^roup is mrUched to the experi- 
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rniMUal j;ri>u]> on X,, will maki* o.^^ - 0 hut this i.s not sufflcitnit for 
u,. - i< > Since p^irtia] correlation coetflrttnts nlwnys have th*' 
name slj\ns as t\\v partial rcj^^rt'^JSlon coof f" icleiU s , ^]y,2 ^ ^ 
sutficitMit conditivm for *^|^^.> ' '^'^^^ hence lor ^ B^. Thus if 
c\^ildveu at nuy ^*iven SKS level are assigned randomly, with regard 
lo X J , to the e xpe r 1 men t 1 and c oi\ t r o 1 ^\ ro up s , r t> r e s 3 ion 
analyi;i;; will prociuce no spuri<nis treatment tjffect. To 
cl.uifv this plaint, t'onsirlcr t\iv iallowlwy^ t'xan^|>h/. Sv:ppose that 
clii Idrt'U air' j.tratiliad by SES into tdirce j\ruups"--h i » middle, and 
lov. i nrilHT assniiie tliat the admlni st ra t ot s of Head Start are 
prirriatily intcro;;tr<l in hvlpln^^ d i sad van t a^^'d eliildren. 'then assume 
lhav 'H) percent oi the low SES i^roup arr solect^'d at randon) and 
<issii'ju(l tt) ^'xpl'r irncnia 1 ^^th the rom.clninK 10 i^ercerit 

assi^;ned lo the rontrol ^ronp. For the middle SKS ^;roiip we sImII 
assuinc thai 'd) |>crct-:U are selected «it randon to receive Head Start 
and thr othri j)rxaHMU assi^MU/d to thie corUro] ^'rcuij) . Finally wc 
a>isun:c tliat 10 j)(*!ci'nl ot t h*^ iiigh SFS j^roup is sch-ctod at ranch^n 
and assijMU/d to Head Start y^roiip with the other 90 percent 

.ir,s iyjivd f f» tht' rol y^r If seI<jction i-roct^dnre is used 

v/i- know that r^,^, the- siri|>le correlation ot itutia] cc^^nvitive 
(h- vol opra. n t .md treafnrat !>raMi;, v; i 1 1 not 1h> /cmo laMiaUHe irKJSt of 
f lie !:n,>re' al h> rhiidren v; i 1 I ])v a!isi)Mud to the cain r<:>l ^';roup (;iti^^\m- 
th.it Sf ,nul coiMnt ive deve lu]nrRaU are rH>sitively correlated), 

Ne-vertho] e,ss, tlie r/inde^;;; se I vci ion wftliln eacli SES >;roup assures ns I hat 
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r^^. will he zvro bocause wiil-itj cncU SKS group selection is random. 
Thus this si'lfclion procodure will not produce <\ ,spurious treatment effect 

8 * A p i 1 1 i c , { I i ( > n o i 1 1 u ■ M o d i • 1 s to 1 1 1 e e t i n >;h o ii s t • Stud y 

Iierau<;o t])i^ V/t-. I i npjiouse study was carried out cx post facto 
vith the control ^roup selected after the I'xper inicnta 1 group had 
received Head Stan, tlu-re are no pretests availahlc, and it: may appear 

tihit tlic !';v)d.^l!; luetcts arc wot ,i jM> M < al^ I e * If si'veral assiU\;])-^ 

1 1 o 1 1 1> , I r ( * n.\d o ^ I i o V v v V » v v car) i n t r 1 5 r e t. t h S 1 ; S in f o r ma t io n t h a t A g 
available to be sirril/tr to a pretest. The assunspt ions that must be 
r-uute to vlev a r;'in:po:Ute huiex ot" SKS (r^uch as the Ho 1 1 in^;shcad Index 
xu.v-T in nu' mydiovisv stiuiv) or a vector of Si^S variables as a 

r:r/j:;uro of { i i)^rt 1 1 i vi' deve 1 <;»pn riit prior to tlie Head Start experience 
of the uk;>(M i nKsi I a 1 « hi ldr cri tl)at : (1) the Si'S variable^ or vector 

oi wiri.ihlt s it: a funv tioD i^f co^;niliv^' uevcO i>[3nfc;a t , (?) we kaovv how 
to spet ifv the rnrjrtional rchjti<^naiip hrtwvcu Sl< and co^»nitive develop-- 
ra/ji? , arul (0 cxposiui' to H^'ad Start does not al ft'ct tiie SKS of a child. 
If rwdci,^ thosv ass uript i ov\;. th^n can usi^ the ShS infonnatioa as a 
f/illil^lo i'lsaran'o <;'f pr et r o :Ri;:C!it f:0);nitivo dove Uss-aaU in a statistical 
arci 1 v:-:. \ :. , 

iisc t ■■;M>|ai 1 a ' i nu riudcl, a:; dei'in^sl hv Camphi^ll and Krleharher, 
sias thi/ [u-^>'uat. V f 1-vM;u; iiasTat-iMc; tlio n-odol assuruL-s lh<]t the 
' hilditsi ia t{a- is-aaa si r.- rit a 1 fU'oa[) wt^tc stdirtod \ a 1es^; able p0])~ 
i;i.iti-ai lijiu th< iinldnai in tho rnritriv} >'rraip. Kven if tlie experinental 
afid siM^'rol >^r(a.ips Kavo the Siunc prete:U t;Ksins hccau^;e of a Hatching 



pr<K'c<iure, C.irnplH 1 1 ,khI Kr Icb.'^chcr arfViO that the j,»roup.'? will differ 
on their true . ruvitui ami thai llie effects of lleaii Start will be 

vuuierest imat lul , I hrts (!anipV>e]l aiul Ki lebacher appear to re ject all 
1 1 (> J ) r a a d im s < ' 1 e t i < > 1 1 pi- o c v < 1 1 » r k f o r e v%' i ) u , 1 1 i o n o f e < I v i < ; 1 1 i on pr a ^ r a ru s , 
Be c a u s e t h • ■ t vo --| > o p ii 1 , 1 1 i o n trm < 1 e 1 he g s the q u e s t i o a of select 1 o n 
precedurc, thu oiu - pA>pi! I tU ion model presented in lU'ction 4 offers more 
1 1 e 1 p f o r i: in p 1 r i r a 1 . n M 1 y j i i : ; , Fo r t lie oni* p o p u 1 a t i o n mod e 1 d i s c u s s ed 1 n 
! . • ' I t f t M 1 A \; i ' ^i'wu r ! t i M t if p r v t r t ■ a 1 1 1 1 n t c o ini i t i v^c^ d i v ] o \m e !1 1 is ii n - 
correlated viLl^ t r^at p.cnt status, the coefficient for treatment effect, 
t y , i 1 1 hv u n u I a o t ' d x;h i ' u 1. 1 1 |> c;i ^ ^ 1 1 c ^ ; ; t s c o r e i i-. t ey.re e d on the p r e - 
t e : ; I s c o> e , t nd t a* ■ 1 h ri d Start v a r j m b I o , A 1 1 h o a j^d i at- p r o test scores are 
availa!>Ie iiom t)u la > t i njdjoase dri:.*, vf h;n*»:: noted tl)at tlie vector of 
r:ocj. oecoao^n i r aiui thl/ioj^raph i c varialiles can be nsi^d a proxy for 
I • <■ t rv,\ I me 1 1 1 i ; < > >^ n i t i d v e 1 o pru ' til . 1 vj e I e r tn i n e if t h v y\ r o ii p s d i f f i' r 
< > I i t h i V r c t o r < s t v ^ u" i a b 1 s d 1 ^ c r i i n a at an a 1 y s i s t: a i \ b e use d . If the 
s 0 1 c I i o a p r « ' c t d u r » ^ i > ; r*( i fur a s s i a i n g f j i Id re n t o t h e fie ad Start a nd 
cotUrol grorips Wf: c t i fu c wltli th<. a ssnnif^ t i on ^; of the model 
described in ^a u i iw) ^ tiien d i sc v i t li nant analysis enables us to discover 
i t r t ' >: r I ' s s 1 i *a > ru 1 1 1 - > will 1 v <i < 1 I. o an vui b i a o d e s t i ma t e o f 1 1 le 
offer! of lU^-ul . 

Tliere arc-^ lu'weve'r, ^ana■ral ptobleins that re<hh^e tlie uJ-iC fulness 
o i (\ i s c r i f ;} i n a n t . a t a 1 ■/ i ■ ^ I o r d e I e r i n i a i n ^; the p x" sen c <^ or absence o f 
In as wlien we irjist d i sc r i i iKit e on the basis of ShS rather ttian 6n 
actaal protests. Us i n^^ d i srr i ini nan t rUKi lys i s it can be deterniined whether 
tiie two groa[is aro > h;ri i f i c.nit 1 y different on a set of variables, but 
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thoio Is no method of iranslatlng thcBO dif f eronce.s in SKS Into 
the motriCfi used in Uic poslte$;t scores. If variablcK that are not 
relevant to co)\t\itivc devclopmeat are included in the analysis, 
lite ti'sl of yjouv differences will be irrelevant; if the control 
group had nK>re eliildrt-n with blue eyes, for example, we would not 
want this fact to influence the test of whether or not the ejcpexl^Tient- 

nl and rontrol >^roups differ on Lhe basis of cognitive devolopment , 
iljus rnw't hv eati'fui to inc lude only relevant v.uiables in 
tlie diricrinunant analysis » i)i scriirinant analysis is also unable 
to accovint for of f set: tin^^ differfuces between the two groups. 
It is possible for the control group to haw higher faii^ily 
IncomeNS an<l for tlie i^xisetiraental group to have more highJy ed-- 
uc a t ed p a t en t s ; we ;/o u I d e xp e c t t he f i r s t e x aiiiji 1 e t o f ci vo r the 
control group and the second to favor the oxpcriinental group so that 
t he ne I e f f e c t s wo i 1 1 d t end t o o f f se t ea c)\ o I he r » D i s c r 1 m 1 na n t 
a n a 1 y s i s w i 1 1 on 1 y t e s t \:he I h e x o r not I !i e g r o up s are d i f f e r e n t 
it) terms of tlie itu 1 u<led variables btit does not have the power to 
vie c o un t f o r the s o f 1 s e t tin ^; d i f f e r e n c e s * 

lhe nost important in't^blem with tht^ \ise of discriminant 
analysis is that there are several selection procedures that will 
u o t 1 e a i \ t ( } I ) i a s e 1 1 c o o f f i c lent s for t r t» a t m e n t even though t h e 
g r o u p s d i f f e r n t i i e i r [ ) r | » r g;r a ni I e ve 1 o f c o g n 1 1 i v e d eve 1 o pnie n t , 
In tlris chapter the riKxiel where group inembe rsh ip i s deteriT^tned by 
pretest scores and tlie model wliere selection v;ithln Sf-^S class 
is random will yield unbi,rsed treatment coefficients even though 
t h c g, T' o u p s < i i ( f^v on ( h o ir pre p r o g, r <\ tw Y c v o 1 of (cognitive d e v c 1 o [> me n t . 
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Thus there is no simple way to cletex^mlt\e if an unbiased treat- 
ment coefficient c;in be obtained unless we know the selection 
procedure used. For an ex post facto study such ns the Wcstinghouse 
study^ where selection was carried out in a very decentralized manner 
with 104 units selecting the members of the experimental group, it 
is impossible to know which selection procedure or procedures were 
used. Hius, the bias issue cannot be resolved at this time for the 
West ing!io\ise data . 



A3 



FOOTNOTKS 



The issue of bias in the test instruments is especially acute 
for evaliintion of prop,rams such as Head Start that serve children from 
different cultures and that try to serve children with low levels of 
cognitive ability. If a test Instrument has a systematic bios for 
children from minority proups (l.e», Mexican American children always 
score 10 points lower than white children of the same ability) then the 
groupvS can be analysed separately > If the test liscd does not measure 
the skill or ability that it purports to or measures one that is not 
of interest to the, livaluator , then one must exercise caution when 
interpreting the ^inditigs of the evaluation. In our empirical work 
we liave attempted to resolve these problems by analyzing the effects 
of Head Start separately for each ethnic group and by omitting those 
children from our samples who scored very low on the tests. 

2 

The treatment of this and the following models draws heavily 
on the work of Barnow (1972) and Goldbcrger {1972a) and (1972b). 

3 

Ihe parameter v/e have called P Is analogous to what is often 
referred to as the reliability coefficient of a test. If the value of 
P is known for the population undc consideration the magnitude of the 
a 1 1 e nua t i on of th e s 1 o o e can be deter iwi ne d . 

"^^Goldberger {1972a) Ua& shown that: the true regression of Y 
on is not linear when selection is ntade on the basis of X*. 

Because en^irlcal work is generally run using linear approximations, 



usxjig a linear regression reflects what will happen in actual ex- 
periments. In qualitative terms, the spurious treatment effect 
retains the same direction of bias, but since the v;ithin-group 
regressions are no longer parallel the treatment effect calculated 
in the nonlinear regrei^sion will be a function of X. . 



\hc simplest way to get this result is to transform all 
variables by using deviat\ons from their means. We can then 
compute the appropriate variances and covariances when selection 
is random (thus assuming that Xj[ and X are uncorrolated with Z) : 
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Var(Xj) = V.ir(Xj,) i Var(u) (:ov(X^,Z) " 0 Cov(Xj,X.^) " 0 

Cov(XpY) = B^Var(X*) VarCZ) =- 1/4 CovCZ.X^) « 0 

Cov(Z.Y) - llh IV. Var(X^) = l/4(Var(X*) Cov(X^,Y) « 

+ Var(u)] 1/4 0^Var(X*) 

Thc't:c. values can tfien be used to solve the nornul equations in 
(.34), (35), and (36) to get 



1 



3 



Var(X*) 

Var(X|) 4 Var(u) 
Var(X*) 



Var(X,) -f Var(u) 



(J 

'3 



^^rfvls section is based on tlie prcseiUation in Goldbcrger (1972b) 



Kuview of th(' Wost in^liouKe 'jf udy 

i, I nt riuiuc t i ^)T\ <iiul Iku: k^',i t>niui 

In f.his chapter a brief review oi tlie Wes c i nj-Oiouse j>Uuiy will be 
presented. We will distuss the rationolo for the study > the wthods that 
wore t J s e d in [• a t h r i n ^; th e W a t a , t h e I e h n i q u ot; t h , 1 1 we r e used to at \ a 1 y lii 
ihi: data, the t a t i s( i e .» 1 rindiniL!:> of U)(> .hmIv-is^ and tiie htrerpreta- 
t leuv; <ind e()nclu?;iuns t Ua t re made by the V/es t i n^iiouse staff. Iti 
Chapter 4 eri tie isms ^-t tdie study that l^ave appeared in jouvnals aud 
b o o k s w i 1 1 b t> b o 1 1 1 p r e s i ^ n l e d . n h! evaluated. A d d ) t i i ^ n . i 1 c e mm enl on h o w 
t he Wes t inghouse o va I ua t i on eou 1 d h a ve been i n!]>r oved vn 1 1 be o f f e red , 
ld\us, this ciiaptrr will not dwell on the idiortcomi np,s of the WestfnjJ-- 
house evaluation but v n I 1 attempt only to suminari/e the actual 1969 
study . 

The Wcstingliouse study was carried out pursuant to a contrac t 
awarded by the OtlMce ol Hconomic Opportunity (OHO) ;o the Westlnghouse 
L e < I r n i n g Co r p or a t i o n i n c o 1 1 a b o r a 1 1 on with 0 h i o U n i ve r s i t y . 1 \ \ e 
Westlnghouse researchers responded to a Re(]nest for i'roposals (KFP) 
issued by OEO on April 22, [968, and began tlunr researcii in June 
The RVV was very p e c i i i c con c e r n i n g w h a t t h e y> c o p i - of. ihc Ilea <.i S t ; i r t 
evaluation v.^s to be. 'Mcirelli et al, (1969, p. 1/0 state t]}at the 
RFP required the research to Include , 

(1) A specific focus on the cognitive and affective development 
of Head Start enrol lees; 

(2) An investigation and assessment of the residual or long-'tern) 
effect of Head Start on these particular dimensions through 




cKamiuvit, i ^.^n -'i I f Start ^^nrollfn^':: In ihc' early ot 

{ 3 ) A n V .i 1 u a 1 1 c > : I H h ? : h H ^ * ^ i d S i . i i t 1 1: i - < » : t > ^ t\ i f i i • a v f • i v i ^ ^ $ ** v r * » m ?* 
r I Mi t I s * ^io d 

(ii chlidn'n^N in^' HfM tu,ij .irni j ^^pi r sim^.iI .j* v* I o| ;•ii^ra of the 
tvo i:^,iiri typrs v^t ptr^iam;^; ^uumner uhl lull yr-H , 

(Far r: e rr-^.i'::.?or f^*' d^^-rir-iMo:^ '.;|rircJU nl. (19^^9) in 

W * ■ r r h U ♦ *■ d I '! V 0 yi) r. o O V .,U U. . i t. j. '^ d i i t i/ i * ■■ \ t a ^ j * C I ^ . O !; 



of Hoati St /tit 



il) an-dVHos ot tho 1 lU otiorr-, iuH. -vv-^t |vro.^>;jo^OH f-o 
H^^^J^j f?/ -tfui HKbjxqvKTit yo4rt>; (?) an evaluiU^u Hfoid :U<u! -h 

ruolic.ii luitrlUofUil im|out; (H art a,-ooo.uo;u tin' li.part 
Hcai! Start |>roRram^ on r he 1 r v oi^^Uu 1 1 U's ; a Our-jbor ol indo 

pt'iidoru .lnvo^>t f v:at ^:.^io) i^t tho j4o.:> r lo-t ^Min oflvrt^, r-J 'O' l^iS;- f t^i 
lipoid StJirt pioji'otov in li^ratiin; .otea; (x) a r^'i^a^tly 

r)ou;Uial :a;ViO\"yi.iJ lon^^Uuaiuil ntvajS** f^. lO. 



In a..! j i t i .^a t o r y \ i 
.1 * ^ v^*-ir ti .tu I, V, a ua (. J vta 

J. I 1. t '*'a:'; a *, a - t ' 
-at r ^? r v.a rhr ,o.> / 
t. hr V. ? r i iOo, .O'V- ? ^ s • ? 
T'^ant ..:^::0 th.il OL^l v.p^: 



-^^^^ .^^Ha:-a in rho Wo^.f InKi^v-^O;:...' - n.o 



I hi 



..i ti'- .rvuran.i ? l r Vo i a.i f. .) ; 



pJo>;:raMi an a vno],;/, ;o;-!- r .^k i -^K 
i^>r*:i il i. ova i uat i >aa-. who/r. 



- i i V . < i. 1 



■ I a«'a 



j :a:'' i*--o-ai ..n 1 



a r. To 
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to f** )1 t\i,ii i'lin } i^im- *:x(m < f^a f tUi*; VttnMir j>iu f o ten uiCr hting u-vt . 

Kf;^-' (i) li; Hi i>! >*o,il-> wr ^ Ml? sri' tlMf tju- WiM>t i n>>ho\isf study w.*:; 

i>t a nuH'Trsitiv* »'V,i I vi;U i on « Although ,iu tvMlurilion of .wvra>\c imp.jcl 
iii^'hr no^ i 1^ ! ros t i lU' t lu^ rftrc is of sjM*rifir typos ot ptOyr^\ms 

fo so:;^^ r»/ I 1h' r s uk] p< ? 1 m yf :.iko r , lla: trii yui-^it I Is Ifaport-nit f<>r 
foripiTin>'; \\iv it t*'Cl Iv^riiss ol thi/ v^H iovii^ ant i [)ovo r t y j>rt);;rani'> . 
White- (1^1/0, p. \ \) pv>ints ovvt th.U otlur svir^rn/it ivv» rva Vviat i <Mis vcrc 
V ^ i s s i (n\rd at about tho saDi' llmi* to evaluate various manpower progratn 
rimv)u)t': A r jon Px^'>yj.in:^^ Ne 1 ghber hood Health Centors, and JOHS , 

i h<' Hr V npi'r)?if*<i Viral <^rher iritoria t t rhr evahjatlon. The 
-.tudv h-jd to \>r d(M;o ox p^^st tarto raihi t hasi as a I t uc experiment so 
rho rvaiuat ioii (f/uid \>i' r<Kr;^ol o 1 1 d vifhia oae y< ar, iiu' evaluation 
v.r. io U'.*lu<\*^ St voral th^Mis.ia<l rhildren fiorn approx i Uia te 1 y one hundred 
issvinjuru f us throu>;hr>ur (ho Uiottod Sr.itos. i ti add i ! i^Hi , the HFP specified 
tfoit s ipari ii jp.tfiog chiidron woro to ho (snployis! as a rontrol group 
aru! thar, sovotal i n r aine fi t s wero to be used for (ne<uuiri!ig cognitive 
and :iltv<(ivt^ df-Vf h^pmenr , 

rhs); oi K*'so/<r<-h 

ih^' Wi ;>t Mi^'h^o^.* i*:^,4iihois t H Utot the primiiy question t.o be 

wr' r< -a hv ? hr rv-<iuaf ios w^ts: 

r ho ri.yMiitivo ,t!id a(fo' t i Vo d* • vo 1 (jpnfMH of primary- 
^;jad*' -.oiujol ohiidren who havo had liead Start experience 
differ :> i i li i ant I y Iron; that of comparable children 
vh ^ I h , I ve nor h a » 1 : air \ i e x p e r i e n c ? ( p , 33) 



p.?-.? 1.;^?:- ^-^luld !.M./ iifSi>;!iru t 

nr.; f ^ in<.^ arw! 
( n J V ^ r>u 1 li iu.?t ub U » 



- 1 •■■0 t i.: r M ^% J r^i I i: h \ a ^ 



(\) { ::nt i liu i r y i.^.i rr s i dt-u?-*.' i.n i. b»"- t-ifv-t-t All sub J E inui^t 

lh{V<- lived in lb;- tar.-.-!: .nv.i {nni i}u> i^f tb^^ s=^r--iMt^d H^'-.r^ 

.;a..nt pr-^'irar, until tb-^ tira;' ! tbr^ ''la^iv. . . , 

(/■) bl i >jj b i 1 i iy tor b<-.iU ''tart. AU saib | ■ { = . r^r-.r baV(^- l.V'l rhr' 
el' ^'^ii^tv I r':a i ra-r; . -n t s ha pa r t i c i pa M \u Iim- tic^d S?.irr 



(]) i va } vTi t hrH>i i ^ xjM't' ira^: a- . All r.^ira h.iv*.- .j It: t- h.;h- :! < h* 



ar>]r:^' Cvfbi/r Ho ad bt.iif t/ntrf ^-r litb-a 
v.a..^ rv ex c 1 tidrd (p . .ib ) . 



a f 



ia i t f u; s { a d V . I b - ' a a i < t i , d ■:. ; ; ■ - ^-i i i h ■ > ? M ,: ^ 
a Li V Vs'a. s s • > 1 ^ t. «. ■ d i i • ■ - ■ b i ^iifry^ a i r .: j : 
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! . 3 - i ' 



1 rh^:..U I;--.!- 



■ r i va • r 



hr. .iM- 



^.> a t. «/ i . ■ 



■iU r ! i hi I d {aav 



la .id c a t ? 
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a^^torrun- it iho rvniMcd rcnU-is (Utfeted In aav iwpott/int 
j^.^.^..., .,,.,1 ,.mr-i>re. ar^ Idged form <.! t 1h,» lU^ad Surr t,_ Of f 1 c 1 a 1 ' s 

ai^i I in' riM'iplcM- HSIC; wm^- n i s t ri I'd i if Uw 10^* <:tMUr:5> in t)\e flii.il 

Hi« f^ni' I i 11 aifttrrj . i ^;;n t i t an M y .it U'r- S porrt-nt levfl on live of 

> (vM'. 'i.'- Ih' rt' is no ^ Irar inr« rom e that can hv cirava from • 

rh>-st' . ' Kipjr i -n vi^i vliiM litM no!, w.' ViMild oxpr^.r {in noiJ p.u t i v. i pa 1 i 
V i.-t"i ! I ■ r'^ t^*:' T-;.>rr i'fli/rllv'r; u Vi>nl 4 i nf.ua" t .i I i^ know t.ln.- r.!hU'ae-^ 

ivti-^tii-. i^. f lu^ lii-nn. ^;>5^nd i n fc; ti/ntd-s. 

■ t. t: 1 n ^."■h^llh'U .1 u t. It T W t ' s f 1 H >; 1 i ^ ^ *i ». ^ s.nnplf.' Wi/ro t'.-.itrjpnr abl r 

v^u ..il l H-^^a ^"a M Oin^ijr^; v.is n^a av-tM .Mi 1 > hxii I 'Hi' 1'.::., Hurrau v-i 

rbr ;\ '.a:-: ■ : ^ ii V* ' V. ■ ! .s^aa ^ >x a; J ; *M V" / ' ■ yrt^i^i^i ,A ] ] lujl-^V4^.u- ]M ^iU'> :| 

S prr--.r.t ^ill stji-j-^a' pa ^ a; ra-": 1 -a la^a-^w'. di s;.a ^ vim rai t.h.a. i 

?.hr: :.t i r»>a;.:u::;v' :-.ia:-i- latK''i a\a ? a>;r !-.i:ai.v s;/^.' ( ..i 1 1 luatKl- t!:r<' = 

I 

V:^ hu.a-ai-v' ria:.-n a-H^'. ui-l a.a.y h^^w r'a.. U latr^tT) .itui al?aj a liM^boi: \ 
r .w*- * . i. a. 1 %' i * 'i , u :.r ^a n i. a 1 1 v r' i \ a- r « H f .s ^a. n *a^ h i, • t v v « * n f. ^ t t- va ■ 
r--.-^ I V. r ' h.ji t aa- h. .a:! ta . s = : s ^ - ^r-.pr i. - -1 a Lirv-ra- pr < -praa i ^aj of Ihr 1 
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\ 

"I. i ust rtHTifn L s U?>t'fl in thf Wos t j ^l^;lHMl^;l' Sttuly 

Hirer typ' o^'asurcriiMit tnsr ruiiK'tU h vt i i' iisrd in t fu* Wi-st Irighuusc 

nH -u>ur<"S. ihr- ^ckjt b,w ks^t iunul <iat.i 1 uKt rvn i. n t s tistd 1 ti tlie study are 
Ik ;id otii'iM's I nt i' I V ! v'W out^st L.uUui i <nsi(^), the j^i^e^t 

Inlrrvirw <lue St i onihii 1 (PM/), I hi- rit i orui 1 Asp i x .U 1 on-Kxfu-c t i on 
fsuh'X (VAi 1) , ind t hr Sr hn.d i:nv 1 rontnei^lMt nsurr <SI M), Ihv HSIQ w<ei 
n 1 til j'.jtht-i iti ! : t at i ut\ ibuf the i (id i V i d^i.i 3 Ht^id Sinil centers .iiid 
tin- lii-ad :>t ,it t i l i p.iii t ^. vithin latlj eouU^i. Jupiis covered by the 
HSlt> ii;iUi<lr t \n' t ypt- r>f sjMvji stjv i a^^^'tu y, sl;*e tusd Mature of Dw 8taffj 
racial v v^np^ ^v- ) I i ^as ^^t p-i r t 1 e i j>ant s , p.i r t i t 1 pa I i ^-n paiaa)tM In 

arlivitiei*, liurbri- ihildrri; la I la-utrr, .uui rurriruluD and 

r.>b iv^r t 3 vt.' nl Mm' i t a i t « " t , lla' HS [^f v. is .)d;ra js i s I *Ma;d i i\ an i:UaTViev 
;;oa<iih ti-d by rer-bei <M ihr wrr.t iii/hnusr .raid v,Mtb t h»- Ifrad Start 
oi f u i al in < bar>:» <>t I Ik- < at , 

"Uir riQ afi ^'^z Urr^ r]i:rs? i ua:ia t r*/ d*-si^;ned to obtain ; n ri>2a'r/i t iiai 
abr?at th< be:'- rnvi ] <eir.i al o> ( lu> ihildreu in tlie trample, included in 
th»" Ply w<a«' qursi ions oa t h^^ bo!ie learalf^K eavironraaU, parental 
attirudrj. toward lb* rhlld, parental /ilMtudes toward .■diicatlon, healtit 
it lb, vlriid, Vi-,Hiv:aai .et'^ ^du'atiuaal a ,pi r.ir t tat', ioi ihv cbThi, aiat 
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Ihv VAl l wih (!t«sign( ci by the Wef^i inghousc re^HMrcluUH to di^rermine 
tiiv eciir ati I 55 il avi^i r up it iun-il aspirations aiij expicuUions parents; 
h.jd ivr titrM rhild, Aithou^^h ihv VAl"! is rlassintM! as *i barkgi oiuui 
insf ru!ru'nt ^ M is prp ' iv.ibH' that a siu r.'ssful lio.Mi Start |»r<)gram could 
aUiM pari lit al ir.jM i it i oa-. and exp<n; t.a i oi^s , The VAbf lias tiot born 
Wlri^.f%' n ' 4 i^n- P t !u ;in fxlsllfu* t ^for^a i t a^ fraT^i^aKU'k for Ittcludlnp 
it In iti nvi]uitioi> ol lb>ad Stait sitiro the conc»^|)t;^ it ra'asure?^ could 
hi" t'ithi r r,H<' « s Ml I'l fj ct;;; thi'rnJ(>!i- Wf i;h.in not titiliiU' it In our 
rc/n5 ilvs:s, ( Ibo V^^^a vnchonst: srndv <|oo'; ;i<>t rrport tin' VAF! ^vX^ro;; for 
t\)v rcaitrol ohildiJMi, it i^. i ffiposs 1 b i r r.(i di'traaatu' if the roup 5; 
diflor on tho vai i .if* ! o =^ VA! I . ) 

I ho tin-i' bavVi^inotK? ivnUrauu-nt u'u^vi in llu- Wi-st ir^^hvana- study 
i s t iio SL^f. ihr vaf^ di'visod bv iho '\o:a InjiUuMua' re^asirrhors to 

nvsisnrt* ''ptTtinont t ast i>r-; in thr lolal ' (sum t onsntnil^' (\>. (aO • 

ih^^ ;iV:M f i>noi-nt ! t od ^n* .e;|uM ts su? h .rs t ho ra^h* of l\\v pr lni' lp^il^ 
r oiapli, I : a ^> ■y:i <li: ^ inluu^ and tlu' ^a rur un ai ai r a (^)s t:unu of f ho 
s<.ds.-?K Hm.' S::M did r-a Indr ?p].sah«ns cbiss si/i% toacbor 

bai i-yaaaiud , -inn viijTi.uKi iisv;! i^v tho fa-iiools wiiicb S'SiV ho lt:;portant 
fa^ is-r-; Mi v>Uu /ii >sast1 pr^Hiurr i'on ?unrtion» IIm^ ^d'l! was not usod ^is 

.1 ^"auro! v-ua-d? ! r! 1 hr 'aalisti*si] ana]v^,^^. but w^o, used solelv to 
d^ a r- ri'i 1 n«' \\ Uii^ saa^MM lasvi. Ts:>ansai? \Mrios ^'lo.aly lor obiidren frot'i 
d ifj ^a^'s;.^ ii-.id '^a o ! r oar J r . lltr W*.; s ? i aah^ ^o aar..]v ( <an laidoa that 

"O.r v..i{ la >..^a,->J .ara r^aa:;.-a? la r.a^-; ■ '^^ = a--^sa :. ^...a- v I n.a^ Hr.i.i Start 

r'- ^ ;ar ) ■ a-a. a^a v :i . .a ' h . ^ '/r) . 
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ivo .ipprculuy; v» ti" used in t iu' udy to nK^asure cognitive <Jevelop~ 
nu'ut , Children Cvtv y^iwurW) achi»,n'einent ICiit to determine iiow veil 
t!\ey had ^vasttMinl nvittri apiuopiiato to tlieit ^^rnde level viud ciu 
isbitily t< = ^;t tu drteiniine their sehi^lasi ic apt it luU/ and i t e 1 1 i genci- . 
As ilw oi arh i evfn:i !K V.uiiS >^reit]y within the primary grades, 

a diiftri'iit ,i( h li- vi-fiH-nl test was veo-d t^)r earh <d the thr<»e grade levels. 
c.:Vii]dren in thi; ! i ^;rade were >;iv*'n the Metropolitan Readiness Test 
(^!K^) to i'.K'>\: K\tc ie!ueeei:;ci;t . Uir MK'l niann:^ (llildtM th el , p. 2) 

Mt.ites that t >tHi was "devised t(^ measure tlii' extent to whicii school 
beginners have rU velo;ud in the sevrr-il »;kill ^ nu] abilities llicU 
(OJiMiliuri' retelinrss for litst- grade in:;t r u ; t i on /' The six sublosts 
ni the MKl arr: 

Trsf 1. Wvird Mranifig. A 1^ itttn pirtut*- voral>ulary test. T!\e pupil 

;;euals irr^vi rhref' pictures r he (^lU' th.it illustrates the 
voi d tlie t'X.nniutM narie'. . 

i I v:a /. (. i :*ttan tig . A ih-ilein lest of aluHty t<> isnnprehend pljrases 

. \ n d ^ua It V i\c e s i s t r ad o i i Pa! i v i d u a 1 Wi > t d , 1 he |> u ji j 1 r. e I e c t s 
I rum thrr'<^ pictures tije eiu^ v.iiieh portr.iys a sit Mai ion or 
cvtsit tiiC rxaraiiua di^^^rribes bric^fiy* 
^' 

iest K MitihhA^. A l^-iteri test oi visual percept ioii Involving tiie 
r* » n)'na ? i ov^ of s i d i Li r i t ie s . Ihe ]nip\l rwivks onv iViree 
piiture* whicii in^itches ,i given pn lure, 

lest . Alpliabet . A Is-lti^rj test oi abllif ' to rrcognize lower-case 
ir'ttrrs i}i tise alphabet. liie pnpi^ t luw>ses a letter named 

1 roM acM-n^; tour .TI te mat i v*'s , 



a 



it i i ; ti^ra w!u^ h t ;»'a^ans:'s .i ^s nia.) i t i s 'li 

A\\t\ -...a^ij, I I . (iii lari trr et a| , , p. /■ ) 
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I h u "Hifiuls to atlarh s I gtu f i f aiir^; (o tru» subtosl i^cores of Indivlclual 

pupils iii'o not eavotiragiMi ; the subtests are i^hort, and so the roliabilltics 

t)f thf'ir scorvti <trv jtaturaJly lower than tliat of thf total Hcore^^ 

(iiiUierth al., p. 19). i he mvaual points out that thi/ rellabUlty 

t:i>(' f t i c; ItMit s oi the subtests rar^^e from , to .8b and that the 

roliability « inefficient lor the total sroie in Smith and Bissell 

(1970, p. HO) rLiiiu tiial the MKT is ab;o a u!;eru] insMurnent because 

"t fie tesf is n«>t v'U 1 y a iicar»u:e f>l the ehild's [^e r to vni.inct' upon outer Ing 

fitHt glaiie, btU oiten a determinant ol ihv' way hi- will be treated 

in the tuiviTt" an the >fK I is Me<puntly nsed in readin)^^ group a ss 1 gnment s » 

the MKI vas ndi d n i !> te t <"d to the children by their classroom teachers. 

h i e v< r H iU ol children in tlie secosid and vhird grades was ^iieasured 

by the St«uiford AcbJevtMMt'Ut Test. Set dtui ,ide clnldret^ t cujk the Prim^iry 

i Batterv (.SA■^.^)» and c)ji Idre;) in the third ^^rade took the Primary II Batterj 

(SAIJ). rht< SAl i;>.nnials (KoIU-y et al,, Vjf,:^, p. 2) state that the SAT Is 

"a t^etir^s <ji a< ]i 1 e vtSi.< ■ li t tests dr^Viloprd t <> nea'.ur^/ t lu* irn[>i>1^ant Vtu::»W" 

led|;es, skills, .iiul utuKt s t .uid i ii^: ^> e* ^j:j;:t>n 1 y -i^siptiii as di'sirable out - 

Ci^ines 1^1 tin i^ajot lu .iiu lu ^ < \ t Us tsU at v ^ u r r i < n 1 uin. " Ihc six *\{th 

te*st:> Oil Che arc: 

1. Word keaditi^^. ibis ttst c<>nsists oi i t ens ^ graduated In 
tlitliculty, which niasure t lie ability of a pupil (o analy/e a 
word witlisut t hr aid nl rv«ntext. 

I'ar.t^iaph >!e iij i {j^i /i ih' i'arvi>a viph Mcsnun^; lest v ousi sls of a 
soiios p.u a^;tstjnis , ^;raduatrd i i\ dltii^ulty trot:, which oni' or 
iiSJtc Words have r-nitted. Tho pupil^s ! a-o^ i t;j deraSiStraU- 

his ra >n|>ro{jor5 i * 'S *d tlu: p;or.igici|)h by s^iratiio; the proptT wrad 
to! h oriio sii^s Ms :; t^sir slsMi i s th ;' orf attiMsii-vi hiu. 

.i, Vi;r- aho J ,i I ^' . Ho- >'< ssdoi ] '/ ic-.f <sij. .1 os':-, a ;;,u 1 r i ;! ! o--cho i or t y|><' (>( 
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altortwuiviMi Iho projH'r iiuiWi't to a quostion or a statement read 
by tlie teat luir, 

Sjielllnjj* In this test the word to be spelled is pronounced 
by tlie teaclier, an i 1 lufit rat i ve sentenc<* is read, and the word 
li'peatedj whereupon tib; pnpll writes the word in his te>st booklet. 

!). Word Study Skills. This test uii»asures aud^ory perception of 
l)e^* i nil ifig <muI ending juauvis, phonies^ iiud pheno>;rams • 

6. Ar I tJune t i<: , The ArUTunetie Test measares pupil's knowledge 

of rnotisures, problem solving^ and number eoncepts, (Kelly at al , , 
l%f)» pp. 

n contrast to Xhv MKI , thi* SAT does not iMnjihasi/a* y\ total sci>re> but 
h.e jt\<iividual .Mibiosis havo roliabiiily eotfl irients that r<inge from 
79 to «93. 

Ihe SATT is siinilar in structure (M>ntcaU to the SA i7 » The eight 

ubtests of t hi* SA [ i aro: 



l.i;^ord Meanlr^^. Ihc Word Meaning Tost C(nsis^^^ of 36 mulliple" 
ch<5)ee iteuts which mcisure tht^ abililv of tho pupil Co read a 
senti'jue silently to hi!nself ai^d th<o sfvlcct llio ei>rrect wor<i 
to ctM-ipU'te a sentence. 

P<ir.j>^r;^}^h Mean ing. This irst ccMt.nns hO iteias, each of whiih 
ret^uirt/s the [uipi 1 to select t r oi;? aruMi^; four prtiUed words the 
c'ne ;>'ln(it i i I ] or:u en eii in the presented series c>f graduated 
]si r igraphs . 

K ScietHi' aai Svmm.jI Studies {'n(s^e]>ls, This trst [ur'sents 38 Items 
ol j;jns: i a 1 1 /e l vcc abu I arv i ronj tliese curi ieular fi<*lds and ie(| aires 
the pu|»i 1 to (!en;.=asi ral e hi:; knowhd>:e t>f synony-is, de f i n J t f o^) s » 
a:id e (Msu'|>t s . 

>^])v\ \ l\\v spcMsnv; Test isuisisfs ot a 30 ■item dietatio;^ test. 

':i . Wi)rd Study Skills, i h i ^. test riiseajies the ]njpi]^. nihility for 
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liie final nsoasure of cognitive development usefl In the? West ingfiouso 

r>ttii]y is the fvisiui ccHtion of the Illinois Test of F'sj^chol in^ul^st ic 

Abilities (lll^V). The objei t of the test, according to Its authors, is to 

*\lelineate s|UM;itii .\hilities and disabilities In thlldren in order th<Jt 

r<uiH (1 i at ton nay be unthrtaken wiien jieeded^' (KJrk et .il.» 1970^ p. 5)* The 

j;)anual furtlifr slates thai ^'It is adiajjnostie test of specific cognitive 

abilities, as uel ) as a irzolar test (yf i tUe 1 1 l^^ence . " The Wes t i nghonse 

researchirs n-^vnaled tho ITJ'A ({ctlte {iij*jjly: "From the inception of this 

l^rojict, thi- ITi'A was iH'garded as valuable for obtalnit^^^ a crucial kind of 

evidence for ev.cluati'ng tiu' effectiveness of Head Start'* (p, 77). The 

Hf'A has advanta>;i' of being applicable for children from 2 to 10 years 

( > f a t • ; 1 1 ; t • t v s i w , e; ad i ; i { n i ; , t e r e 1 1 1 1 > c h 1 1 d la m i at: all t \\ r e c p, r a d e 1 e ve 1 s 

and is tht> only i'4;[Utive instrun:eut avail, d)le that allou'Li inter^.rade 

coiaf^i t i s^a!^. i(> be nade , Not all e<hicators share I he West inj^house re-- 

;;earchers' enthuslas::^ for the liivx/' The 11 1'A manual (Kirk et al . ^ 1968) 

d I' s K V i b i' s t la ' I en s ul » t * • s i ; ; a foil ovs : 

1. Auditijry Kcco|tt ioiu this is a test to a^^se^.s the ability of a 
< fcl Id to <!erivt' c^'arnng frcin vrrballv |^^e^aaUcd inatfriiil, 

Vistial Kri-jHion. ihis tt'^;t is e ctnpa r<d> 1 e to t hi Auditory 
kvcepiioii leiit but uti]i;''cs a di ffer^nt senst/ modality* It is a 
r-cuant^ of t lie rfiLliVs ability to K-*in moaning from visual symbols. 

And 1 1 orv ■ ViH al Assoc i ion , lliis ttst tans the child's abllitv 

« ~ - ■- - * 

fn ra-lvito i-nrMaprs ruosi-ntod oiallv. In tins tast the retjui reinen t s 
ill the audit iav recrv>tive pri>i;a'SS and tin- Vvual expressive process 
i:-ii\i\-Ui[ whiU' tho i>rgani.nnK ptoisss oi man i pu] a t i n k lin^;uisti< 
s y ;nb o I y, in a ran i 0 i; t a 1 va y i * . ! s ! >] by v • • t b a 1 an . j 1 * ? g i e s o f 
I a: r^'a s i tu; d i 1 f i r u i t \' , 

't , Vi-.nj? ■^tor.a As><.''' 1 a t ! ! Si . 1\a .aa:- uri i p!:-r:.^-. in this ^djann*'! 
! ■- I li V a |M * ?a a *■ i - ■ i i t : ,t 
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5, Verbal Kxjn'c^iH Ion. Ihc purpose ol this tost is to ussqsh tho. 
Mhility ol tiio child to express his own coticopls vocally. 

6. M;jnual Kxprinu;iun . Hiis test taps t)ie chUtPs ability to express 
icU'cUi niamially. riu?; ability i assessed by a gestural manipulation 
test . 

?. (IraUiiTiat ic Closure, lirls test assesiHM^ the child^s ability to 

- i . , 

\\\;ikv use ol llv' r^'dvuuiauiM es ol oral l <uiji;uag»' in accjui r iiig 
aui(Muatie liabiis I o r ^land I i n>; syntax and ^;rcuninat ic inilections. 
In tin's test the ("tuu'eptual dilliculty is low, but the task elicits 
tlie eiuUl':. .ibility to respond aut umat ioal 1 y to often repeated 
Verbal eXjM'e ss i i>n ; t)t st.iudard American speech, 

8. Visual Closure. This ti>st asst-;sc;; the child's ability to 
ident i Iv a i'oim\h>i\ (^bject t rem an incomplete vis\ial prt^ sent a t i on , 

9. Auditory Seuuenti.il Mcnu>ry» Ihis iv<A assi>s!,es the ciiild's 
ability to ri'ju othicj; trom iiuMnoiy sequences ol di^;its Incieasiilg 
in leni^th from twr* to eight digits. 

10. Visual SeqUiUU ial Me:nory . Ihis'lest assu-.s^'S the chiKi's 
.ability t i) leproduee sequences oi nmwM- .\n iuyj \.\\ !\urnber:; iroiu 
rusruM'V . 

ilic IIV\ va:; ad: : Mi i ^. f ^ ! ! a to ; lu- rhiltir'C i lui i v iatia i 1 y by i nt ^ i*v i » ve rs 
tr-iinetl hv t hi- V;r :a i n ^^ii- nise -^taJ't. 

Al t lir>in;h 1 h i ^ d i scr t at i :;ha 1 1 imU nu):; i <ie r t h. » 1 1 ec t i ve b«'ne \ i t s 
of IU'.hI Strivl, v» -qijil hrieJly d*VM)il^ llw ihr^n- iilectivi- d?' ve 1 opjnent 
inst rur;^>nt. t\r.)yurd and utili/ovl bv th«' Wt* ?a i tuih^ 'U :;l\i<iy. lirst is thv 

tanldren's S,m t -r- rwci t luvi.'X iCy^C])^ n itiH; to a desigsotl to "as^u'ss 

the siegtoi ot pv*:.iii\^^ v-t' I t enci'i^t oi chililvci} in prin^ery )^r.idk's" 

(p. HI), i hv C 1 assrvH'i-i Uehavior Inventory (C'l'l) \*. U\o :>v'v on 1 atleciive 
■n;i-'.i:uj I e . di,/ V i ■■■v'd liU I lu^ ■.tu^iV. Us iiint/'tinrj is o /i = o,(/ss the 

.\ill:it^-l)':. r-^r iVut i.^u to .j.;hi.^V*'^ )u hr^: ■ 1 !(vin;in.;'^ (jv.vSn. ihy (lilrd 

:t t 1 t 1 wr-M u;o r.t. vo 1 ov^v-i U^i ' 's^' a, i,;o*rh^'C:.^' viudv o- Uic 



ERIC 



58 



and scH:iety" (p. 85)* The CSCl .n\d CAUl vorc adruiiilHti«nM( by classroom 
teat lu!i Ji , i\\u\ t he CBI was romploted by each chlUPs regular teaclun*. It 
iH ilitficuli to asresfi the relixihility and valuNty of the affective 

insl ruiiUMU H as ihvy we Vi* slasular^i i zed en iu'oups of U)r"-.?00 students, 

\^ 

M . St at i :U ieal \-U\]v 1 

In ehapU'T 'i picstMKtil st^vernl strUislie.il models that could be 
<n-:plnyiH{ i\)r Hr.ul Stait va 1 ua t i t)u , 'i'he Wt'S t i ng^lln^^ie rc'Scarchers used 
thi^'c si .:U i ::;t it-al tii:d. Is, but (Awy e^njilias i .ud one paif'ieular analysis 
I i'l lovariauce irjoiiel wlnlr relerring to thr {>lhers as ^'alternate 

nu>di' 1 s . " w 1 1 1 pr;' sen t I lie i r basic node I i ii t he equ i va lent re ^;re ss i on 
fi\u;iework becavisc i'C()nonists art- more familiar with regression tech- 
uf<|Ocs, aud biH'ausc it is easier to dl stern the tinder lying structure 
ol ria- nuKli'l in tiic r cf; re ss i i)n i r^ir iewc^rk . l iie basir e^juation of the 

rn..dr] i;. 

1 1 1 ] 

vlir'Tf variab).;. aii^ ^bMiiU-M :is: 



tin :a on> I'lM li^^^nitiv.; or a ! i cc t i v^^ (t^-.ts 

i iUe.:::y variabh' iot Aperii cutal status where 
Z 1 for the ihildi' a vho pa r t i c i pa t<'d \\\ liead Start, and 
/ 0 iiU" ? he ( hildrca in the ^oatrol y:r<nj[) 

rh*' :;!i^asar'k/ of S;'S used in llw ana jvs is 

a ^«>'u:^s sa' su':a-:;y '.'atiablcs The N nc i ;i.sil^c]'hoods or target 

. i T a w; i ' 

X. i I* Ms.' eb-.^a\'at i :>ri i t'la/ii lU.' t ^'Jsbe tiioad and 
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The Wostlnghouse rc^UNirchur^i assuini'd that the tiata sl\oiild be grouped by 
lie igliborliood ratlu-r than urc individual clilldroti as the vmlt of obser- 
V a t i o {} ; f o r ,{ ch u o i h 1) c > r h c km 1 lU e r e w v r e 1 1 \ u s t wo o\ > s e r v a t ionn - o n e 
for tlu' Hea<I Start qhMdrin and oj\e for ihv CiMitrol ihJldron. Thv nu'au 
value for eacli ^;rou|) on e.uli variable is detonained and tised for t!ie 
value of ti^it obi^orvat I on . jieeause there are N ne i >'Jiborhoods » each wttli 
an exfurlinenta 1 iiiul control Ktoup, ther** is a total of ?N observations 
f 0 r t he ana lysis, i' li e Wes t i w^Mo use r e 5 r t d o e s i\ n t e x o 1 a i n wJ i y to \ \ pod 
data r a t i 1 e r than u n >> • ' ^ ' u |> e d 1 1 a t a w i ^ / e 1 1 s e d in 1 1 1 c ^^ i i 1. T ] 1 e tti o d e 1 
also <\ssnrjes tfiat the re^u'^''>^fon is linear in nature vitl^ He«ul Start, 
SICS, and no i ^^hborhoin! as tlic a^>pro[>r i -K e inde[>ondent variables and 
that thtvre is no interact ion effort between Head Start and SKS or 
ne i [^,Vibo rhoc>d . 

The variabit^ used for SKS in tiie v'es 1 1 n);;house study is the 

FuM-Far ttu' Jndtsx of Si>rja] Position'' de.';erib<*d in Ho 1 li n^^s}lead (1938). 

ihe variable is const meted as a weighted sum of the head of liouse-- 

hold*;; occupation uul echicaticnal attainment, {)cuaipat ion is eojnputt^d 

(Ml <i sv\'\'\\-p^uni sr.iie follows: 

1. Executives anci proprietors of large concerns^ o./;., doctor^ 
]awyc»r, coninii ss toned of) ice r, (^tc, 

Han.i)n»rs and pro}>r letters c^f nusi i um^s i ^ed lousinesses and lesser 
professional;^, e,^;.» police chief ^ re^;ist(Mf"d lUirse , tcaeher, 
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r ' Isu <■ ! . so • . 
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3, The- Instruments Used in the Westinghouse . Study 

' There has been some criticism of the cognitive and background 

instruments used in the Westinghouse study and a great deal of critici^^m 

of the affective instruments that were developed for and employed in the 

study. Although our reanalysis of the Westinghouse data is defined by 

the instruments originally employed, we shall point put the weaknesses 

and flaws of these instruments and mention how they weaken and limit 

the analyses that can be carried out. 

The affective measures developed for the Westinghouse study, the 

Children's Att itudinal Range Indicator ( G AR I ) , the Chi Idren's Self- 
Co ncept In dex CCSCI),'aad the Classroom Behavior Inventory (CBI) ^ have 
been criticized because the instruments were validated on vary '^mall 
samples (from 100 to 200 children) and bec^ause there is little evidence 
t^hac the test s ^accurately measure the psychological attitudes in question, 
The^ Westinghouse researchers and others associated with the study do not 
defend .the affective" instruments very strongly. In tl-eir repl>"» t6 the 
Smith and Bisseli article, Cicirolll^ Evans, and Schiller (1970, p/ 115) 
state, that ''our judgment about the .af f ectivc findings should be 
tentative and this is the view the Westinghouse Report took/' In Evans's 
reply to Iladow (1970, - p* 256), he says, "No great, claims are made for 
Che affective instruments," White, who served as a consultant to the 
West ingh>: use study, generally defended the research and conclusions of 

the study in his review art icle (1970); he dismisses all of the af/cctive 

' ' 2 
findings and -fays that "the affective instruments v;cre tlot good, . . , 

Because 'of the weaknesses of the affective^ instruments and our lack of 

expertise in interpreting the scores on these instruments, we shaM 

confine our reanalysis of the Westinghouse data to the cognitive benefits 



\ of Head start •I In'any event, we believe that cognitive development is a 

\ ' * • ^ " ' ' 

Qiore iraportaot g04l of Head Sti^tt than affective development. 

'/ 

Hie cognitive Instruments used in the Westinghouse study (the tTPA, 
VtRT, and SAT) have not been subjected to as much criticism. All of 
these Instruments were developed and widely used prior to the Westing- 
house study; these same instruments have been commonly used in other 
^valuations of preschool and primary grad^-^duoation programs. Smith 
and Bissell X1970, p. 80) argue that the ITPA may not be an appropriate 
instrument for evaluat in^^ the cognitive benefits of Head Start because 
"its validity when used with disadvantag'fed preschool children has not 
yet been established and its reliability with these children is question- 
able." Cicirelli, Evans, and SchilLer (1970, p. 115) respond^ that the 
children in the Westinghouse samplfe were' not of preschool age at the 
time of the testing an<i that high reliabilities have been found for both 
normal and retarded children on the ITPA. They further argue thdt : 

>foreover, considering the facts that the ITPA deals In a 
multifactoral way with the crucially important variables 
of language and that it is individually administered by 
trained examiners, it would seem to us that an argument 
. could be madK that ITPA is at least as good a cognitive 
measure as the MRT for the purposes of this study, perhaps 
better. / 

Four background instruments were developed for the Westinghouse 
study, but the information collected from two of the instruments was 
not used in the analysis of the ef "ects of H^ad Start. The Vocational 
Aspj ration-Expectation Index (VAEI) was apparently not considered 
important, as there is no comparisor. of the. VAEI scores for the Head 
Start and control children; if this instrument is robust, it could 
conceivably have been used to determine if the two groups had similar 
expectations for their children, and we could determine if the groups 
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differ on parental attitudes* We are not sure whether the VAEt'should 
be classified as a dependent or an independent variable so we shall not 
utilize it in our reanalysis. Hie School Environment Measure (SEM) 
could have proved to be a useful Instrument for children in the second /■ 
and third grades if specific questibns about the curriculum, class sizd, 
and level of training of teachers had been included ; these variables 
would have made the Westinghouse study useful as a study of school Inputs 
in the educational production functionr^'iJhfortunately , the questions on 

7 

the SEM Were vague and cannot be used in this mannor; therefore the SEM 
will not play any part in our reanalysis of the Westinghouse data* 

The Head Start Official's Interview Questio^naiire (HSIQ) contained 
information about the racial and ethnic composition of the centers, and 



the Westinghouse study used this infonnation to istrjtify the centers to 
determine if centers with certain racial character i/stlcs are more effec- 
tive than others. The HSIQ also coritains some data that can be used to 



compare different Head\3tart programs . Information is available about 
the chi Id- teacher ratio,^ general approach of the center, sponsoring 
agency, etc. , but the HSIQ does not contain certain crucial information 
such as the number of hours per ^ay children spend at the center and 
the budget of the center. Nevertlieless we feel that to exploit the 
Westinghouse data to the fullest possible extent, a study of the effects 
of Head Start center variation should be attempted. 

The Parent Interview Questionnai re (PIQ) was administered to one 
of the parents of each child in the sample to obtain information on 
the home learning environment, parental attitudes toward the child, 
parental at ti tudes toward edi5cation, the health of the child, parental 
vocational and educational aspirations for the child, and socioeconomic 
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and demographic infomation abo\tt the child's family. Of this Informa- 
tion only the educational and occupational information was used to 
construct the Hollingshead Index of socioeconomic status. This variable 
was used as a covariatc in the statistical analysis. Some of the short- 
comijf^gs of the PIQ are; 

1. l^ion the PIQ was completed by someone other than the child's 
mother or father, it is impossible"^to determine *he number of 
parents present and the educational and occupational levels of 
tlie individual parents. TIius, about seven percent of the 
observations had to be skipped due to unavailable data. 

2. The information on total fau^J^^ Income is only available 
in broad categories; e.g., less than $2000, $2000-3999, etc. 
It would have been more useful if income were given exactly 
and broken down by source such as father's wages^, mother *s 
wages, public assistance payments, and other sources of 
income. . ^ . 

3. Tlie occupational codes are too broad and ambiguous. For 
example, ''owners of small indopendent businesses'' are ranked 
higher than, "owners of little businesses." The rankings are 
not always consistent with socioeconomic status; for, example, 
housekeepers are ranked higher than construction workers. 

4. The inlormation on employment status is applicable only 
for the time when the PIQ was administered. Tliere is no 
information about previous 'Work history. 



4. Sampling Procedures 

Two types of criticisms of the bampling procedures utilixed by the 
Westinghouse study have been made. Tlie first criticism is that the 
centers selected for the study are not representative of all Head Start 
centers, anJ thus, the Westinghouse study did not assess the average 
impact of all Head Start centers . The second criticism Is that the 
selection of the individual Head Start and control children was done 
in such a way that the two groups v;erc unequal in ability (especially . 
cognitive ability) prior to their Head Start experience. This second 



criticism implies that the statistical analysis will lead to biased 
estimates of the effects of Head Start under some conditions. 

Smith and Bissell argue that the sampling process us^ed for the 
selection of centers was inappropriate for several reasons. They claim 
that stratified random sampling would have been preferable for determin- 
ing the relative effectiveness of different kinds of centers. This is 
correct > but the Westinghouse study only attempted to differentiate 
between full-year and suimer programs. TluiS, simple random sampling 
is the appropriate method to determine the average Impact of Hjad Start 
Because the full -year and summer samples were npver combined, there was 
no reason for selecting fewer full-year centers. Tlie number* of full- 
year centers was too small to permit an extensive analysis of subgroups 
Replacing summer centers with full-year centers also reduces the 
efficiency of the estimate of the effects of summer Head Start while 
increasing the efficiency for full-year Head Start; if- we are equally 
intere^Jted in the two types of programs, an equal number of each type 
of centers would be the most desirable assuming that the populations 
served by the two types of programs are similar. Evans (1969, p. 255) 
recognizes this point: "On retrospect this was an erroneous and un-- 
necessary decision since we decided relatively ear^y we would at no 
time combine the sununer and full-year samples. If we were doing the 
study over, we would select a larger number of full-year centers*" 

Smith and Bissell also emphasize the fact that 225 centers needed 
to be screened before the final sample of 104 was selected. They cite 
the reasons for the omission of centers and vclaim that the final sample 
is biased to overrepresent less effective centers. They claim that the 
21 centers dropped because they only had programs in 1967 creates bias 
because "the sample was most representative of those centers which were 
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funded in the early days of Head Start, and any idiosyncracles In the 
allocation of the early funds were carried over into the study/' (p. 67)# 
Later in the same article, they claim that ''Head gtart centers are 
likely to be both of longer duration and relatively more effective during 
their second year of operation . . . than during their first year of 
operationV (p. 98). Hiey obviously cannot criticize the study from both 
angles, Hid second argutiient appears to have more a priori appeal • 

A group of 27 centers was dropped because arrangements could not be 
made for the children to take the tests in the school or because, the school 
was closed during the sur.ancr making, it impossible to obtain the chldren's 
records. It is doubtful that these conditions would introduce any 
systematic bias into the sample of Head Start centers. Three of the 
reasons for dropping centers could possibly have led to the elimination 
of especially effective centers. It is cc5rtceivable th?.t the* 50 centers 
that were dropped because there were too few eligible control children 
were very effective and, hence, were able to recruit all eligible children. 
The' seven centers that were dropped becai^se they produced too few Head 
Start graduates may have been better because they were sruall (as is 
argued by Smifh and Bissell), but because they represent only a very 
small fraction of the total Head Start population it is unlikely that 
a large bias would be created by their omission. Sixteen centers were 
dropped for miscellaneous reasons such as "the center admitted only 
retarded children, there was dissension between the school and the 
center, etc/' (C^cirelli , Evans , and Schiller, p. 110). Dissension 
between the center and school could be a sign of either an effective 
or ineffective center, but thex-e is no evidence available for either view. 
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Although there is no a priori reason to expect that the dropped 
centers were more effective than the included ones, the West inghouse 
resea^rchers anticipated criticism for dropping so many centers and 
sought to demonstrate that there were few differences between ^he two 
'groupis by mailing an abridged version of the HSIQ to the dropped centers. 
Because the HSIQ was administered orally to the directors of the partici- 
pating centers it is possible that some response bias was produced by , 
the different form of administration. It is difficult to make meaning- 
ful comparisons between the participating and dropped centers on the 
basis of the HSIQ because only 54 of the 121 dropped centers returned 
the questionnaire. It could be argued that those centers that did 
return the HSIQ were most interested in helping to evaluate Head Start 
and thus more effective than those that did not respond, but this is a 
weak argument that cannot be supported by any evidence. When the 
responses of the two groups were compared, the "Westinghouse researchers 
fourd significant differences on five of the 32 items, and these 
differences indicate that the participating centers are more likely to 
be effective. For example, the study found that a higher proportion 
of the participating centers followed up their graduates' performance 
in first grade. Smith and Bissell make the point that the procedure 
used to determine if the two groups differed was crude, but the fact 
remains that there is no indication that the final sample of 104 centers 
overrepresented ineffective centers. 

Tlie selection of the individual children for the Head Start and 
control groups hr^s been criticized on the grounds that the control 
children came from a more advantaged background; in Chapter 2 we dem.on- 
strated that under some conditions a difference of this nature will lead 
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to underestimates of the effects of Head Start in the statistical analy-* 
sis. Tills is the major crik^cism of .Camt>bell and' Ehrlebacher (1970), and 
Madow (1969). Although the Head Statt and control children were matched 
on the basis of neighborhood, Head Start eligibility, age, race, sex, and 
kindergarten attendance', there was no attempt to match the samples on 
SgS. Analysis of the control and Head Start samples confirmed that the 
control children were slightly more advantaged than the Head Start " * 
children on several SES measures. We shall discuss the implications 

\ 

of those differences below. To the extent that the Head Start children 
were self -selected , a case can be made for bias in favor of the Head 
Start group; parents who are the most interested in helping their chil- 
dren would tend to be parents who are more interested in their cognitive 
development, 

5, Criticisms of the Statistical Analysis 

The statistical procedures utilized in the Westinghouse study have 
been criticized mainly on the basis that the analysis of covariance 
technique used in the Analysis does not adequately control for initial 
differences in cognitive development in the Head Start and control 
groups. As the Westinghouse data were collected ex post facto, there 
is no measure of cognitive ability prior to thc^ Head Start experience. 
The SES infoi"mation that was collected can be used as a proxy for prior 
ability, but this measurd is fallible. In Chapter 2 it was demonstrated 
that when certain selectibn procedures are used for ^irsignirig children 
to the Head Start and control groups the use of a fallible tfteasure of 
pretreatment cognitive development will lead to a biased estimate of the 
effects of Head Start; und^r these conditions if the Head Start population 
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is less able than the control group (I.e., a "scraping" se^.ectlon 

\ 

procedure was used) then the analysis of covatiance will lead. to an 
underestimate^ of the effect of Head Start. The .Campbell- Erlebach^ 

model is one model that will lead to an underestimate of the effect 

- ■ ( * \ 

of Head Start, but several of the alternative models do not lead to \ 
bias. Because the children in the control gi^o-i^P appear to come from \ 
slightly higher SES backgrounds, Madow, and Campbell and Erlebacher . 
argue that tlie Wostinghouse study's findings are biased to undei'estimate 

the effect of Head Start. 

i 

In Chapter ^ we noted how discriminant analysis can be employed to ! 
determine if the Head Start and control groups differ significantly on 
their SES* We shall use discriminant analysis in our reanalysis of 
theM^estinghouse data, but we must realize its limitations for deter- 
mining if the regresj^ion analysis will lead to biased estimates of the 
effect of Head Start. \ThGse limitations were discussed in Chapter 2, 
so they need not be repeated in detail, Tlie. most important limitation 
of discriminant analysis is that there are several models where the 
groups will differ significantly on their SES but where regression 
analysis uith SES variables Included as regressors will not lead to 

biased estimates of the coefficient of Head Start. 

■ ■■■ ^ 

The model presented in Chapter 2y^w!iere group selection is determined 
by pretest score, is one case where the Head Start and control children 
differ on their pretreatment levels of cognitive development but where 
regression analysis will produce an unbiased coefficient for Head Start, 
This model is not exactly relevant for our reanalysis of the Westing- 
house data because the Head Start selection was not generally made in 
this manner, and if it Were, we do not have information on wliat screening 
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device was used. The omitted variable model presented -'in Chapter 2 can 

also be used to demonstrate that observed differences in SES may not 
lead to a biased estimate of treatment effect. As we have previously 
noted, parental attitudes toward education are unmeasured, and we would 
expect these attitudes to have an effect independent of SES on the cog- * 
nitive development of the child. Since we would expect those parents 
who enrolled their children in Head Start to be stronger in these atti- 
tudes, the oralssion of parental attitudes will introduce a bias toward 
overstatitig the effects of Head Start. It is impossible to predict the 
magnitude of this bias.^ In our discussion of omitted-variable models 
in Chapter 2 we also noted that the child's pretreatment level of 
cognitive development could be considered an omitted variable* We then 
demonstrated that if selection within SES levels is random with regard 
to ability then |a regression of posttest score on SfiS and a treatment 
variable will li/itroduce no bias in the estimate pf treatment effect, 
even if lower SES levels are more highly represented in the Head Start 
group. 

In, retrospect, it is apparent that, a major weiakness of the Westing- 
house study is that no firm statement can be made about the bias problem. 
It would have been helpful if the HSIQ contained detailed questions 
concerning the selection procedures used at the Head Start centers. 
Because different recruiting procedures may^ have beert used at different 
typesl of centers the bias may be of different magnitudes even of a 
different direction for various subsamples. For example, it might Id e 
that the Westinghouse findings that the predominantly black full-year 
centers were sonf^what effective was because the center officials used a 
"creaming'^ selection process whereby the center admitted the best of the 



eligible children. It is Impossible to rectify this problem for the 

r 

>^ Westinghouse data, but we recommend that future ex^ost facto evalua- 
tions make q strong- effort to learn the selection procedures used ir* 
the program so that any bias can be taken into account when interpreting 
the results* . 

Although thi^ issue of bias has been the major criticism of the 
Westlnghouse study's statistical analysis, other questions have also 
been raised. Smith and Bis^H make some interesting charges against 
the Westlnghouse study that deserve a more complete response than they 
received from Clcirelll, Evans, and Schiller, They begin by dismissing 
the argument^ that the groups ar^ much different on the basis of SES: 

The means and standard deviations for the tour socioeconomic 
variables f parents' income, parents' education, parents' f 
occupation, and number of children), show only small differ- 
ences between the Head Start and control groups* It is 
probably unreasonable to anticipate that these differences 
would be of crucial importance, particularly since their 
effect should be controlled in the data analysis through a 
covarlance procedure (pp. 7^-75) . 

(It should be noted that Smith and Bissell are referring only to the 
full-year flr^t grade sample and that the differences between the Head 
Start and control groups were greater for the summer samples,) They 
then argue that the correlation coefficients between the SES variables 
and the MRT total scores are significantly different for the two groups 
and that this will lead to bias. This Is puzzling. The covariance 
model employed by Smith and Bissell, essentially a regression of the 
MRT score on the four SES variables and a dummy variable for/tlead Start, 
does not require that the correlation matrix be the same in the two 
groups. Smith and Bissell assert that the differences in the correla- 
tions imply that there is an interaction between Head Start and SES 



upon the MRT score aa well as an additlvfe effect. The possibility of 
such an interaction effect is worth considering, but there is no need 
to justify such a hypotheses from the correlation coefficients. Smith 
and Bissell tested the hypothesis that there is an interaction effect 
and found that the hypothesis was supported. They do not report the 
procedure used for testing the hypothesia, and it is. likely, consider- 
ing the results of our reanalysis of the same data, that they applied 
the wrong test. Tlie procedure outlined at the conclusion of the 
article by Gregory Chow (which they cite) provides a test for deter* 
mining if the constant as well as the regression coefficients are equal 
^ in two' samples. Since a nonzero coefficient for Head Start would lead 
to a different constant for the two regressions, it is inappropriate 
to includ^p the constant in the test of equality. 

If there is an interaction effect between Head Start and SES we 
can no longer consider the value of Head Start In terms of a single 
number; the effect will depend on the child's initial level of SES, 
This is illustrated in the diagram below: 




SES 

Figure A , 1 
Jlead Start-SES Interaction 
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t'oY $lmplicity, we assume that SES.can be represented by a single varl«» 
able* An interaction ttVfect is Illustrated in the diagram because the 
regi*ossion lines for the Head Start and control groups Are not parallel. 
The effect of Head Start for a child is the vertical distance between 
. the two regrosaioiV lines at his level of BES, In Figure 4»1, Y.. repre- 
senfcs the mean of the MRT for the Head Start children and the ^^|lT 
mean for the control children* Smith and Bissell define the effect of 
Head Start, a, to be the vertical distance between the lines at the 
point ,-wljere Y i.s on the Head Start regression line. The value Y is 
the MRT seore wo would predict the average Head Start child would have 
received if he had not participated in Head Start. This procedure is 
incorrect because the effect of Head Start depends in part on the SES 
of the child, and it is misleading to summarize the effect as one value. 

' Tlie primary analyses in the Westinghouse study used only the 
}ioll ingshead Index, the dun^ny variables for neighborhood, and a dummy 
variable for liead Start as independent var iables ; ' in addition the data 
were grouped by neighborhood. We believe that several improvements can 
be made in the structuie of the statistical model employed. Whatever 
the merits of the Hollingshead Inciex are in measuring status, there is 
no theoretical reason for including socioeconomic information in that 
form for a model of cognitive development. Tlie variables that are used 
in comptiting the Hollingshead Index, the occupational and educational 
achievement of the head of the household ^ can be included In the regres- 
sion as separate set') of dummy variables. This procedure offers several 

( 

^;tdvantagcs: (1; the Hollingshead Index constrains the regression coefficient 

\ .. . 

for educatloi^ achievement to be f our--sevcnths of the coefficient for 
occupational stiRus, whereas including the variables separately permits./-^ 
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the coefficients to vary freely;^ and (2) the preceding of these variables 
, ,^ ^ Gonstralns the nsodel by reqvltlng that the effect upon the cognitive . 
development, x>f a child is the same when a parentis score ii? increased 
from any g^yen step to the one above; thus, the model implies tb'it^^n 
increase of the head's education frorH^-6 years of educa^.io^p to 7^9 
would have the same effect on the cognitive development of a child as 
a shift from 9-11 years to 12 years, ceteris paribus * ■ As our knowledge 
of educational production functions is very limited^ such ^arbitrary « 
constraints add nothing to the model and may reduce its usefulness in 
our attempt^ to discover the eff^^cts of SES upon cognitive development, 

* Variables not included in the Hollingshead Index are also appropri- 
ate for inclusion iri the regression model. F^r two-parent families the 
education and occupation of the head's spouse is appropriate and should 
add to the explanatory power of ,tfie mo^lel as well as partly control for 
differences in ability between the Head Stiart and control groups— * 

i 

thereby reducing the potential bias problem. In their reailalysis of > 
the Westinghouse data, the procedure used by Smith and Bis'sell (1970, 
p, 74) of using only the higher of the two parents' educational levels 
is arbitrary, and we believe that the backgrounds of both parents v/ill 
V be important. Although family income is given only within seven broad ^ 
brackets, we believe that some measure of Income must be included as an 
independent variable; in the Westinghouse study's alternative analysis, 
a single precoded v^irlable was used, but other conceivable approaches 
are to use the midpoints of the brackets or a per capita income measure. 

If the modelis analyzed with individuals as the observation units we can 
include demographic variables such as age, race, sex, and kindergarten 
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attendance In the models In Chapter 5 We shall define all of the vari- 
ables utilized in our reanalyals and our hypothesl,^ about each of them/ 
At this time we pnly wish to note that many relevant x^riables were 
excluded from the Westinghouse analysis and that many of those that were 
included were included in 6in arbitrary form. Improvements in the 
model where we better measure the socioeconomic j^ck^?ound of ^he chil- 
dren will reduce bias caused by differences ]^ the Head Start and control 
backgrounds; in effect, adding relevant SES variables gives us a more 
accurate ''pretest.''^ , , . 

Our final suggestion for the statistical analysis is that irillividuul 
data rather than grouped data should be used, Hie Westinghouse report 
gives only a weak justification for using grouped data, and there are 
several reasons to prefer using ungrouped data, Cramer (1964, p» 237) 
has demonstrated that in a two-variable model, grouping by the indepen- 
dent variable produces unbiased estimates of the regression coefficients 
but the estimates are not as efficient as A;hen ungrouped data are 
used, Blalock (1961, pp » 102^^2) reaches the same conclusions 
and also rJotes that if the grouping is done on the dependent variable 
our estimates 'of the regression become biased, Blalock also considers 
the case wnere the grouping 'is by geographic proximity , which is the 
case for the Westinghouse study. In the empirical case he has selected 
to illustrate the problem, grouping hy proximity is similar to grouping 
by the independent variable; but he warns: 

In other instances, however, a grouping by proximity might 
approach more cjlosely a grouping by the dependent variable. 
In this latter case, we might be badly misled by the numeri- 
cal value of by^ which would then increase with the size of 
the grouping (p. 112), 
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A final reason for using ungrauped data is that many variables of 



interes 



t cannot be ^eluded in the model when grouped data are us^d. 



For example, we may be interested in testing the hypothesis that child's 

sex has no effect on the! 



test scores, Wlien wo use ung;:ouped data we can 
test this hypothesis by Including a dummy variable for sex; but, when 
grouped data are used there is no variation across neighborhoods In the 
proportion of males and females so we must omit this variable from the 
analysis, ''if we wish to use sets of dunmiy variables for characteristics 
such as educational attainment, there Is no way to do so when grouped 
data are employed. Thus, we shall carry out all of our reanalyses using 
ungrouped data. 

6. Interpretations of Statistical Findings and Strategies for Evaluations 

We now consider the difficult task of making interpretations of the 
statistical analyses of social action programs such as Head Start, To 
be useful to policyniakers an evaluation niust include specific recommenda- 
tions based on the analysis of the data. For an evaluation of Head Start 
this includes: (1) the determination o'f our best estimate of the effects 
of sun^mer and full-year liead Start on various groups ol children; (2) the 
consideration of how confident we can be in the accuracy of our estimates; 
(3) the detenniiiation of whether the benefits of the program exceed the 
costs; and finally, (4) a comparison of Head Start to policy alternatives 
to determine if Head Start is the m.ost efficient program for meeting our 
goals. If the first and second steps indicate a z^ero or negative effect 
of Head Start, the subsequent steps are unneces^Q)*y , and Head Start can 
be viewed as an ineffective program. 
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The first step in interpreting otJr results is to examine the regres- 
sion coefficient for the effect of Head Start; in the Westinghouse study 
where there are many cognitive tests available we/have effects of Head 
Start on each of these measures, but we shall make the simplifying 
assumption that there is only one dependent variable. If the effects 

,of Head Start appear to be zero or negative (and we are reasonably con- 

\ 

fidcnt that our estimate Is unbiased), our work is done--we may conclude 
that in its present form Head Start is an inappropriate program for 
increasing the cognitive development of disadvantaged children. If the 
estimate is positive we then consider the statistical significance of 
our estimate, . If the hypothesis of no effect cannot be rejected at the 
1 or 5 percent sigrnflcsnce ?evel it is sometimes argued that the pro- 
gram should be abandtined because there is no "significant^' effect. This 
argument is rarely correct* As Cain and Watts (1970, p. 233) explain/- 
^'a body of data may be unable to reject the hypothesis that some cocifi- 
cient is zero and be equally consistent with a hypothesis embodying a 
miraculously high effect/' We must keep in mind that our estimate is 
the best estimate of treatnent effect and tluit a large standard 
error for the coefficient only implies that we cannot be very 
confident in the accuracy of the estimate. If we find that the effect 
of Head Start is not statistically significant and the effect of the 
program apjpears Large enough to be considered worth attaining, a more 
refined evaluation of Head Start should be attempted. Some of the 
techniques that can be used to increase the efficiency of the estimates 
ar^ to increase sample size, improve the accuracy of measurement of the 
independent variables, and select the sample so th^t there is less 
cpvariation between Head Start and the independent variables. 
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A Head Start instructor may be satisfied to learn only what the 
cognitive benefits of Head Start are, but a policymaker roust know more* 
Tlie policymaker must know whether the benefits of Head Start exceed the 
costs of the program so that he can dccermlne if it is worth the invest- 
ment. This involves placing a dollar valvie on cognitive gains^^a very 
difficult task, but one which must be faced. If it costs $1,OOQ to make 
Head Start available to one child, then the policymaker must decide if 
the gait^s produced by Head Start are worth at least $1,000 for the program 
to ha considerel wortInvhile» Hconomic theory assorts that an individual 
will purchase private market goods only if he decides that it is worth 
at: least the cost to hinu For publicly funded social action programs, 
however, it becomes much more difficult to price the benefits, especially 
when the benefits are in the form of gains in cognitivl^. development for 



young children. Presumably the benefits of Head Start: will also include 



ing public, but for our illustration v;e assume that we are only interested 
in the value of the cognitive benefits. 

After we have expressed the benefits of Head Start in dollar terms 
we compare the benefits to the co^ts of the program. If the costs 
exceed the benefits, then Head Start should not be continued in its 
present fonn even if it pro'ivices significant benefits. For example, 
we would reject a job training program' that increased the present value 
of lifetime earnings by $10;000 if the program cost $15,000, It Is 
important to i(nclude all benefits in the calculations, however, because 
even if the primary ediicational benefits do not exceed the costs, it is 
possible that the value added from the externality benefits and the day 




day care benefits to the parents and externality benefits to the taxpay- 
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care benefits may bring the total dollar benefits to a &\m greater than 
the total costs. 

The final step in interpreting our results is to compare, the 
efficiency of Head Start with alternative policie^s, To Illustrate 
this point we shall use the foliowing hypothetical example. We assume 
that our analysis includes three policy variables; Head Start (Z) , 
kindergarten (K) , and c^ish transfers (I), Wo further assume that 
kindergarten and Head Start are continuous variables and that the 
level of treatment can vary continuously. Children ;can receive any com- 
bination of the treatments, but we assume that the relationship between 
the test score (Y) and all independent variables is linear and additive 
with no interaction effects. 

We begin the analysis by regressing Y on the three policy variables 
and all other independent variables - that our model specifices. Suppose 
that our fitted regression equation is 

N 

Y - 6q -f .00051 + l.OOZ -f 5.00K + z g.X^ 

i = l 

where the X. variables represent the nonpolicy variables such as race, 
age, and number of siblings. Because the regression coefficient for 
Head Start (Z) is positive, we can proceed to compare the costs and 
benefits of the program. For this example ve assume that one unit of 
Head Start costs $1,000 per dhvld If the policymaker decides that a 
gain of one point for a chil^^is worth $1,000 then the program can be 
judged a success. The policymaker can then compare Head Start with 
the alternative programs to see which is the most efficient rrjethod of 
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Increasing the cognitive development of disadvantaged children. Suppose 
that we have the following cost information: 

cost of a unit of Head Start = $1,000 

cost of a unit of kindergarten « $2,000 

cost of income transfer » $1. 
By combining the cost Information with the regression coefficients we 
can arrive at 'the benefit-cost ratios for the three policies: 

points/dollar for Head Start = .0010 

points/dollar for kindergarten = ,0025 

points/dollar for Income transfer « .OOOS, 
Thus for the example we have presented. Head Start is not the most 
efficient way of increasing the cognitive development of children; • 
kindergarten provides more benefits per dollar of expenditure/ 

The procedure for determining the appropriate strategy becomes more 
complex if we introduce^ political constraints or if we allow Head Start 
and kindergarten to be provided at only one treatment level. We might 
have found that transfer payments would* be more efficient, but transfer 
payments may not be so politically acceptable as an educational program, 
(In economic terms we could say that transfer payments create negative 
externalities and educational programs create positive externalities and 
that our benefit figures should be adjusted accordingly*) If we do not 
permit the treatment level for kindergarten ^nd Head Start to vary, we 
have an interesting equity-efficiency problem. When the budget for 
educational programs is fixed, it is no longer a simple matter to deter- 
mine if the money should be spent on Head Start or on kindergarten. In 
our example we would produce the largest aggregate amount of benefits by 
concentrating all of the funds on kindergarten;, yet this procedure will 
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provide benefits to a smaller number of children and may be criticized 

on equity grounds. The policymaker must then decide how to weight the 

8 

equity and efficiency aspects in making his decision. 

The sole criterion advocated in the Westinghouse study for deter- 
mining thfi •'p^^ctical significance'' of Head Start is that if the gain 
in cognitive development attributed to Head Start is at least as great 
as one^half of one standard deviation on the tests used in the study, 
then Head Start can be considered to have significant benefits* This 
measure suffers because it is not only arbitrary (why not one-quarter 
of one standard deviation as Smith and Bissell suggest, or one full 
standard deviation?) but it also ignores many of the important issues 

that should be considered. 
\ 

7. Summary ^ 

In this chapter we have tried to enumerate the shortcomings of the 
Westinghouse study and to provide suggestions for future evaluations. 
Some of the prol^lems of the Westingl.ouse study can be corrected by a 
reanalysis of the data; other problems are impossible to rectify at this 
time. In Chapter 5 we present our reanalysis of the data and note the 
problems that remain. It is unfortunate that some important issues, 
including whether or not regression analysis will lead to unbiased 
estimates of treatment effects, cannot be settled. As the number of 
large-scale evaluations such as the Westinghouse study continue to grow, 
we hope that more attention is paid to the area of evaluation methodology 
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Whito (1970, pp. 178-179) defends summattve evaluation as follows: 

Why be concerned with so gross and unlnf ormative a question 
in the first place? Ttiere is a questlpn I once heard an OEO 
official ask: 

'We are paying 350 million dollars for this program and 
20 million dollars for that program. Wliy are we paying 350 
million dollars for this program and 20 million dollars for 
that program? Wy aren^t we paying 20 million dollars for 
this program and 350 million dollars for that program?' 

This is the question of the policymaker. It is a new kind 
of question, deceptively like the traditional forms of the 
evalgation question» but different and worthwhile in its 
own terms. Is. national Implementation of Head Start not 
working? — Does it produce effects substantial enough to 
justify Its cost and its preemption of funds which might 
be allocated tox^ard other possible^ approaches? 

2 

Although Clcirelli, Evans, and Schiller (1970) feel that the 
affective measures can be used for making ^'tentative" conclusions. White 
(1970, p, 173) argues that they should not have been used at all: 

Though the affective measures were ultimately used to come 
to conclusions in the main body of the^ draft report, X am 
inclined to feel that this is a little misleading* I believe 
that the contractor could have pleaded nolo contendre about 
the issue of attitude measurement. 

3 

Because selection for Head Start was decentralized with each center 
doing its own selection, it is very unlikely that all centers used the, 
same criteria. 

'I ' 

4 

Some evaluations of preschool education programs have eliminated 
this bias by selecting the control group as well as the experimental 
group from volunteers for the program. Even in this case it is possible 
that neither group is representative of all eligible children, and the 
results cannot be extrapolated for other children. Note that if the 
program administrator "scrapes'' on the basis of variables negatively 
correlated with parental attitudes the bias due to the omission of these 
variables would be offset to some extent. 
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The coefficient for eJucational level is constraUncd to be four- 
sevenths of the coefficient for occupation because the Hollingshead Index 
is formed as a weighted average of the two components^ with the weights 
being 4 and 7 , respectively . 

^Consider, for example, the model presented in Chapter 2, section 
4, From equation (25) it can be shown that the bias in Bj, will be. 
smaller as the accuracy of the pretest increases. 

Cain and Watts (1970, p, 238) make the same point about determin- 
ing the most efficient policy alternative. In their presentation, how- 
ever, they suggest scaling the poUcy variables so that one unit of any 
policy variable.has the dame cost. If this procedure is used then the 
most efficient policy variable is the one with the largest regression 
coefficient* In our ekample the regression equation would be: 

V - Ba -0005T -f .OOlOZ + ,0025K + Z a^^^ 
0 ^1 

and once again kindergarten would be the most efficient program. 

discussion of this general topic is Included in the articlejby 
Weisbrod (1970). ^ 
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Chapter 5 
Kmpir leal Findings 

1. Introductton 

In this chapter we present the empirical results of our reanalysis 
of the West ingliouse data. Because there are many results to report, 
only the raost important finding are included in this chapter, and an 
appendix is included which reports and discusses some of our other 
results, . 

As we h.iVe stated earlier, Heat. Start can bo viewed as one input 
factor in an educational production function* It is possible that the 
parameters for an educational production function may vary for different 
groups of individuals, so it is necessary to stratify the sample and 
estimate a separate function for each group. We have stratified the 
data by grade level (first, second, and third), type of Head Start 
program (full-year and summer), and by number of parents present (both 
and mother only). There are ten rather than twelve subsatnplcs to be 
analyzed because there were insufficient observations for the third 
grade fullnycar categories. Stratification by grade is necessary be*- 
cause we wish to examine the effects of Head Start separately for 
each grade level and because different cognitive tests were administered 
to children at each grade level. V/e have stratified by type of Head 
Start program because the control children were selected to match the 
Head Start children separately for each of the two types of Head Start, 
and combining the tvo samples might introduce bias into the analysis if 



the selectivity is different for summer and full-year programs. Strati- ^ 
fication by parents present was ddne because the set of independent 
variables is different when both parents are present rather than when 
only the mother is present. 

One of. our criticisms of the Westinghcuse study is that no attempt 
was trtadc to incorporate most of the. socioeconomic and demographic data 
collected into the analysis. We have expanded the vector of independent 
variables to include the available variables that might Influence 
performance on the mensures of cognitive development^.. Many of tbese 
variables are included as sets of dummy variables to allov/ for a more 
general functional form* By expanding the set of independent variables 
we qxpect to reduce the possible bias in the coefficient for Head Start 
caused by uonrandom treatment assignment . In addition, the variables we 
have included are useful in helping us to learn more about the education-- 
al production process, and several of the variables can be used as 
policy variables in addition to or in place of Head Start.' 

A list'of the variables employed in our reanalysis and a description 
of how the variables were formed is given in Table 5.1. For each sub- 
sample analyzed, two regressions were run* The first regression employed 
the mean for ITPA scores as the dependent variable and the second 
regression employed either the me'^an for MRT scores, SAT2 scores, or 
SAT'3 scores depending upon the grade level. Regarding the independent 
variables, when a single trait, such as mother's education, is repre- 
sented by a group of dummy variables (i.e., MSOCOL, MHSG,,MSOHS, M79, 
and M06) one of the variables must be omitted' from the regression so 



Table 5.1 

Description of Variables^ Used fn the Reaaaly^js 
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Variable Dcscriptlpn 



CHILD Number of children in the family ' ' 

INCOME Total annual incomo of the child's family In dqllarc 



AGE 


Age of the child to 


the 


nearcf; year 


MSOGOL 


i 


It cniio s moiner 


has. 


more than 12 years of education; 




0 


otherwise 






MIISG 


1 


of child 's mother 


has 


12 years of education; 0 otherwise 




1 

J 


if child's mother 


n «.! o 


1 n ~- 1 1 vr 1 »* c #T r 1 1 1 r* r» f "1 /"^r^ • CS i'\f\\ t* i^J 'i c <» 
1 y J 1 y v ci I o V' I c u Li V. Li L i w I { y \ ' v V 1 It." I w 1. fc> v 


M79 


1 

1 


if child's mother 


has 


7-9 years of education; 0 otherwise 




1 

1 


if child *s mother 


has 


0-6 years of education; 0 otherwise 


MOPRO 


1 


if child 's ^mother 


has 


professional or managerial occupation; 




0 


otherwise 






MOCLER 


I 


if child's mother 


has 


clerical occupation; 0 otherwise 


MOSKIL 


1 


if ch lido's mot tier 


has 


skilled occupation; 0 otherwise 


MOSEMI 


1 


if child's mother 


has 


semiskilled occupation; 0 otherwise 


MOUNSK' 


1 


if child's mother 


has 


o 

unskilled occupation or no occupation; 




0 


otherwi sc 






FEMALK 


1 


if child is female; 0 


otherwise 


MALK 


1 


if child is male; 


0 otherwise 


RURAL 


1 


if child lives in* 


a'rural area; 0 otheivise 


KIND 


1 


if child attended kindergarten; 0 otherwise 
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Tabic 5.1 (cVntO 



\NOKINI> ) 
FSOCOL 

• FHSG 
FSOIIS 
F79 
F06 
FAPRO 

FACLER 
FASKfL 
FASfMl 

Wlil IF 
Bl ACK 

MF>u\M / 

/ 

liDSIKT 



I if child did not attend kindergarten; 0 otherwise 

1 if child^s fatJier^as more th^^in 12 years of education; 

0 otherwise - , 

1 if child's father has 12 years of education; 0 otherwise 

1 If child^s father has 10<-l]^'ears of education; 0 otherwise 

1 if child 's father has 7-9 Vears of education ; 0 otherwise 

1 if child's father has 0-6 years of education; 0 otherwise 

1 If clvlld^s father has professional or managerial occupation; 

0 otherwise 

1 if child *s 'father has clerical occupatioa; 0 otherwise 
jf if child's father has skilled occupation; 0 otherwise 

1 if child's father has semiskilled occupation; 0 otherwise 

1 if child's father has unskilled occupation; 0 otherwise 

i a ciul ^ is white; 0 othervise 

\ i f child is black; 0 otherwise 

1 it child is MeKicaj) Ai-K*rlcan; 0 otherwise 

1 if child lias had Head Start; 0 otherwise 

} if cliild is black and has had Head Start; 0 otherwise 

yiQy\x\ of chi Id'^; notuero scores on IT FA 

\;:ean oi child's nonrero scores on ^tKT 
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Table 5 A (cont .) 

Variable Duscrlptlon ^„__^ 

SAT2MN mean of child's nonzero scores on .SAT2 ; 

SAT3MN mean of child's nonzero scores on SAT3 

DIVOR L If child 's parents divorced; 0 otherwise , 

SEPAR l.if child 's parents separated; 0 otherwise 

WIDOW 1 if child's mother is a widoV; 0 otherwise 

NEVMAR 1 if Child's mother never married; 0 otherwise I 
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that the normal equations for the regression coefficients can be 

solved,' Wlicre there are more than two ca'^egorics wc have generally 
followed the procedure of oraltting the variable representing the highest 
category; for mother's education we have therefore omitted the variable 
for mothers who have had one or more years of college (MSOCOL) from 
the regressions, The category for which no dummy variable is included is 
called the reference group, and the coefficient for another variable 
in the set tells us how much higher or lower we would expect the child 
to score on the dependent variable if he is in that category rathar 
than in the reference group, other things equal. For the subsamples 
where both parents are present we have omitted the set of variables 
for marital status since these categories do not apply; for similar 
reasons we have omitted the variables for father's occupation and educa- 
tion for the subsamples where only the mother is present. 

There were some problems with the Westinghouse data, and ve shall 
explain how wc resolved them. Some of the observations lacked informa- 
tion on one or more of the independent variables, and these observations 
have been' omitted from our roanalysis. For the dependent variables 
(ITPAMN, MRTMN, SAT2MN, and SAT3MN) we have used the mean of the nonzero 
subtests because we felt that a z^ro score indicates that the child 
had not really taken the subtest. We omitted all observations where 
tbe child had a zero score on three or more subtests of a given test 
because either the child had effectively not taken the test or he 
was so severely retarded that he did not belong in the study. The 
data for total family income was coded in brackets and we Have used 
the midpoints of the brackets to assign values to the variable INCOME. 



2, Hypotheses 
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We Vhall now describe cor Jiypotheses concerning the coefficients of 



the independent variables ♦ Our hypotheses deal v?ith the Sign of 

the coef £ jc ients and sometimes with relative magnitude, but we do not 

have enough knowledge about the educational production process to make 

tronger hypotheses. We expected the coefficient for the number of 
children in the , family (CHILD) to be negative for two reasons, A 
greater number of children in a family with income held constant 
iiT.plies that the lanuly's per capita income is lower; thus as family 
size ^increases the family will have less resoujccs for providing a 
better learning environment in the home. Jensen (1969n> pp. 
claims that the intelligence of a child tends to be lower as the 
number of older siblings is increased; If this is true we have an 
additional reason for expecting the coefficient for number of children 
to be negative. We hypothesize that annual family inG^>«;e^ (INCOME) will 



have a positive coefficient because income not only reflecVs^he 
capability of the p.^rents to provide a /good home environment, but also 
may be an indicator of the parents' cognitive ability which will 
presumably affect the child's ability through itiheritance . There are 
some problems witli the ncMsure of income available from the Wostinghouse 
data which might tend to lead ti)^ lover coefficients for income. The 
relevant measure of income for our study is permanent income rather 
than refjorted income, It is possible that tlie variables included in 
the model for occupational and educational status of the parents provide 
ii better meaiuro of permanent income than reported family incx)me, If the 
parents includ^Mi vol tare t rans f e r pay nen t s in their reported income the 
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available measure will be subject to blas^ especially because most of 
the families in our sample have a low level of Income; this Implies that 
the data on observed Income overstates the appropriate value and will 
thus bias tlie coefficJent toward zero. There are reasons why the age of 
a child (AGE) could have either a positive or negative coefficient > but 
'/e expect the arguments for a positive coefficient to dominate. Many 
of the communication skills measured by the ITPA (such as auditory re- 

i 

ception and visual reception) are not fully developed in five- or six- 
year old children; we expect this would lead to a positive coefficient 
for age when the mean of ITPA scores is the dependent variable. Age 
can also be expected to be positively associated with the more 
achievement-oriented MKT because older children have had more time to 
increase tJ\eir vocabulary and learn to count, which are some of the 
skills tested by the ^^RT, Working in the opposite direction^ however, 
is the fact that some of tli(^ older children may have been prohibited 
from entering first grade a year earlier due to their low ability. 
We suspect that few of the children were held back from entering school 
at the appropriate time, and therefore that the coefficient for age will 

be positive, ^ . ^ 

The education of a child^^^s parents should be positively associated 

with his cognitive development for seyeral reasons. To the extent that 

the education attainment of the parents reflects their Intelligence, 

the inheritance process will lead to a positive effect for education. 

bf parents on their children*s cognitive development. The parents' 

level of education may also serve as a proxy for the parents' interest 

in their children's education, and mor<2 highly educated parents may 

therefore offer their children more encourageme^nt for learning. Although 

these expectations are appropriate for the population as a whole, the 



106 

Westlnghouse data is not fepresentntive of all families, pnly children 
who were eligible for Head Start were considered for the study, and 
because Head Start programs sought to enroll disadvantaged children the 
parents with a college education must be atypical of the general popu- 
lation of college-educated parents; thes<i parents may be considered as 
"failures" because their children are classified as^ disadvantaged in 
spite of the college education of the parents. The implication of this 
sample truncation is tliat children whose parents are in the base groups 
for the educational attainment variables may not only be expected to 
score lower on the cognitive tests than children of other college- 
educated parents but also lower than children whose parents are in somo 
of tlie lower categories. In our regressions the variables for parental 
education arc included as two sets of dummy variables (one for the mother 
and one for the father) with the highest categories (one or more years 
of college) serving as the reference group. We therefore expect the 
coefficients within each set to decrease in value as we proceed from 
higher to lower levels of education. If there were no truncation 

% V 

problem we would expect all of the coefficients in these groups to be 
negative, but we now expect that some of the higher categories might 
have positive coefficients. 

Our expectations fot the coefficients of the parents * occupational 
status variables are similar to those for the parents' education 
var lable8--wo expect children whose parents are in more skilled 
occupations to do better on thci cognitive tests because their parents 
are likely'lo be nore skilled atid thereby provide more positive rein-- 
forcenient for education in the home. There may be a truncation 
problem similar to that discussed for the education variables, and 




there is also a strong possibility that some of the observations in 
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the highest categories (professional and managerial workers) were 
miscoded or otherwise, the children would not be eligible for Head Start* 
For these reaiF^ons we may again find that children whose parents are 
in the refer^ince groups may score lower on the cognitive tests than 
children whose parents are in some of the lower categories. We there- 
fore expect the coefficients within each set to decline in value as 
we move from higher to lower levels of occupational status, and because 
of the sample truncation and possible miscoding, the coefficients for 
the higher categories in each group (clerical and skilled workers) may 
be positive. There is one other unusual feature of the information on 
parents* occupation. After examining the data it was realized that 
some of the mothers who were not in the labor force were reported. as 
having an unskilled occupation and others reported that they had no 
occupation. This inconsistenc'y was resolved by combining the two 
groups and considering trfem all hs unskilled* Thus, if a child's 
mother is classified as unskilled it might indicate that the mother is 
not in the labor force and will have more time at home to- spend with 
her child. This could lead to finding the coefficient for unskillcid 
mother (MOUNSK) to be greater than the coefficients for some of the 
other categories. 

We expected the coefficient for the dummy variable for females' 
(FF^IALE) to be zero (indicating that male and female children from 
similar backgrounds yill not score differently on the tests) but we 
included this variable in case there would be differential development 
or if one or more of the tests discriminate against one sex. There is 
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no way to determine If a significant coefficient for the sex dummy 

\ 

variable is Indicative of differences in cognitive development or 

bias in the structure of the test* The variable for rural area icsi- 

dence (RUR/\L) was included to determine if children' living in rural 

areas perform differently than coraparablc nonrural children; we had 

no a priori expectations about the coefficient of this variable . 

Black and Mexican American children have been obsatved to score 

lower than white children on many ability and achievement tests. We 

lack the expertise to detcmine if this difference is due to real 

differences in ability or to cultural bias in the tests. It should be 

noted that in most of our subsamplcs the black and Mexican American 

children come from significantly more disadvantaged backgrounds than 

2,3 

the white children. Moreover, it is likely that discrimination against 
these minority groups can lower their performance, am no quantitative 
adjustment is available for this factor. We therefore expect 
coefficients for the ethnicity Variables (BLACK and MEXAM) to be 
negat i ve . ^ 

Two of the most interesting variables in the regressions are V^^^^^ 
kindergarten attendance (KIND) and Head Start (IIDSTRT) . Kindergarten 
is available as an additional policy variable that can be used as a 
complement or substitute for Head Start. We expect kindergarten to 
have a positive effect on cognitive development, and we are especially 
interested in comparing the coefficients for kindergarten and Head Start, 
if kindergarten and Head Start both have positive effects upon cognitive 
development, one could examine the relative cost-effectiveness of 
the two policies, 

\ 
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It is conceivable that Head Start could be more effective for some 
ethnic groups than others, and several alternatives are available for 
examining this possibility. One approach is to stratify the sample by 
ethnic group and to run separate regressions for each group* A second 
approach is to combine the ethnic groups and to add dummy variables, 
such as one for blacks who have had Head Start, which is set equal 
to one bnly for children who are in the ethnic group and who have had 
Head Start. If we believed that Head Start must have the same effect 
for all ethnic groups wc could pool the ethnic groups and include 
only, one variable for Head Start. The first approach allows all of 
the coefficients in the educational production function to vary across 
groups. If the second approach is used all of the variables except for 
the constant and for Head Start arc constrained to have the same effect 
for all ethnic groups; for, the third approach all variables (except 
for the constant) are constrained to have the same effect for all 
ethnic groups. In our preliminary work wc have tried all three 
approaches, and it appears that the second approach is best. Wlien the 
samples were stratified by race, the coefficients for the socioeconomic 
and demographic variables did not differ substantially across ethnic 
groups, so it is more efficient to pool all of the ethnic groups for 
estimating these parameters; the only variable that consistently had a dif- 
ferent coefficient is kindergarten, so we have included a duomiy variable 
for blacks who have attended kindergarten (BLKIND) . To anticipate our 
results, we have also found that theie was often a great 'differ^^nce in 
the effects of Head Start for blacks and Mexican Americans compared to 
whites, so wc have added dummy variables to permit the effect of 
Head Start to differ by ethn : group* 
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s3» Empirical Findings for the Primary Samples 

We shall nOw examine the regression equations that we have fitted 
for some of the more important samples to determine how well our hypo- 
theses have been supported. We shall examine the results of the first 
^rade subsamples where both parents are present in detail because v^e are 
most interested in discovering the effect of Head Start for these sub- 
samples; a discussion of the regressions for the other subsamples is 
contained in the appendix to this thesis. The means and standard devi- 
ations for these samples can be found in Table 5.2 and Table 5.3. The 
information it> given separately for the Head Start and control children 
within each sample so that comparisons between the groups can be made. 
It is readily apparent that the children in these samples are from dis- 
advantaged backgrounds, The average number of children is greater than 
four and avQjage family income is under $6,000 for both samples. The 
relevance of the differences between the Head Start and control children 
within each sample will be discussed later in* this chapter. The regression 
equations where the mean of ITPA scores is the dependent variable are 
contained in Table 5,^, and the regressions where the mean of MRT scores 

is the dependent variable are in Table 5,5. The coefficients of deter- 

7 

mination (Rr) for our models range from ,19 to .^4 indicating that a 
maximum of 44 percent of the variation in the dependent variable can be 
explained by the independent variables. The coefficients of determination 
reported in this chapter are in the same range as those found in * 
similar studies; for example, Samuel Bowles (1970) reports coefficients 
of determination that vary from .09 to ,31 in his estimates of an educa- 
tional production function for twelfth grade students, even when 
variables measuring school environment and student attitudes are 
included, , 
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Table 5.2 



Means and Standard Deviations for Grade 1, 
Sum m er^ poth Parents Present Sample 



Variable 




neaa otart 




Control 


1 Mean 


Standard Deviation 


Mean 


Standard Deviation 


CHILD 


4.69 


2.10 


4.12 


2.04 


INCOME 


5049. 


2514. 


5859. 


2986. 


AGE 


5.89 


.446 


5.95 


.548 


MllSG 


.263 


.441 


,416 


. ''94 


MSOHS 


.362 


.481 


.237 


.426 


M79 


.194 


.396 


.192 


.394 


M06 


^ .092 


.290 


.065 


.247 


MOCLER 


.109 


.137 


.042 


.201 


MOSKIL 


.032 


.176 


.023 


.149 


MOSEMI 


.130 


.337 


.078 


.268 


MOUNSK 


.794 


.405 


.834 


.372 


FEMALE 


.511 


.501 


.490 


.501 


RURAL 


.263 


.441 


.234 


.424 


FHSG 


.225 


.419 


.29^ 


.457 


FSOHS 


.222 ■ 


.416 


.286 


.452 


F79 


.263 


.441 


.175 


.381 


F06 . 


.165 


.372 


.123 


.329 


FACLER ^ 


.041 


.199 


.045 


.209 


FASKIL 


.197 


.398 


.240 


.428 


FASEMI 


.311 


.464 


.351 


.478 


FAUNS K 


.403 


.491 


.263 


.441 
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Table 5.2 (cont.) 



Variable Mean 



Head Start 



Control 



Standard Deviation 



Mean 



Standard DeViation 



BLACK 

MEXAiM 

KIND 

BLKIND 

ITPAMN 

MRTMN 



.289 
.133 
.625 
.194 
19.13 
9.03 



: .3A0 

. 396 
3.52 
2.60 



.2U1 
.107 
.614 
.175 
19.30 
9.31 



.432 
.310 
.488 
.381 
3.74 
2.74 



N 



315 



308 



Table 5*3 



Means and Standard Deviations for Grade 1, 
^ Full -Year I Both Parents Present Sainple 



Head Start Control 



Variable 


Mean 


Standard Deviation 


Mean 


Standard Devi 


CHILD 


4.83 


2.17 


4.74 


2.01 


INCOME 


4861. 


2252. 


5490. 

i 


2656. 


AGH 


5.97. 


.492 


5.96 


.42Q 


MHSG 


.385 


.489 


.304 


.462 


MSOHS 


.308 


.464 


.294 


.458 


M79 


.192 


.396 


.196 


.399 


MO 6 


.067 


.252 


.088 


.285 


MOCLER 


.019 


.138 


.039 


.195 


MOSKIL 


.019 


.138 


.029 


.170 


MOSEMI 


.173 


.380 


.157 


.365 


MOUNSK 


.769 


.423 


.735 


.443 


FEMLK 


.510 


.502 


.539 


.501 


RURAL 


.212 


.410 


.245 


.432 


FlISG 


.308 


.464 


.304 


.462 


FSOHS 


.260 


.441 


.196 


.399 


F79 


.173 / 


.380 


.147 


.356 


F06 


.192 


.396 


.157 


.365 


FACLER 


0.00 


0.00 


.029 


.170 


FASKIL 


.240 


,429 


.284 


.453 


FASLHl 


.356 


.481 


.363 


.483 


FAUMSK 


.337 


.475 


.245 


.432 



Variable 



BUACK 
MFJCAM 
KIND 
BLKIND 
ITPAMN 
• MRTMN 



Mean 



.500 
.192 
.558 
,288 
18,84 . 
8.7A 



Table 5.3 (cont.) 



Head Start 



Control 



Standard Deviation 



Mean 



Standard Deviation 



. 502 
.396 
/(99 
.455 
3.84 
2,53 



.480 
.157 
. 588 
.304 
19.66 
8.81 



.502 
.365 
.495 
.462 
4.26 
2,68 



^ N 
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\ / 

^tU'Cts oi lniHvi(}*jU (hrjr.jcroriv;tlcs iov(Gi\^(ie I» Both PareaCs 
r re'umi S.anph- on Chil tP^i ^ A '^c^\f*'> Stimo r ai\cl Ful l Year 



Full Yoar 



(Mil 1} 



.1 ^^ * 



' . OOfJO) 
( , \ 7000) 



(1.2900) 



1 . A^i ** 
(2.S2) 



ERLC 



(-.26 



)!)) 



(■■-H/O) 



-.552 
(-./<80) 



i -1 . 1 >!!) 



-1 .22 
(-.97) 



( ■ 1 . ■ ^ / ) 



(-.330) 



-2.95 
(-1.39) 



1 . fi i • 



-.901 
(-.400) 



-1.13 
(-.70) 



( .'>.'0) 



-1 . 80 
(-1 .16) 



- .l<"'i 



.384 
(.750) 



.24 0 
( . 700) 



1,17 
(1.03) 



, 341 
(.690) 



-1.73* 
(-1.90) 



rs-lH; 



- .003 
(-.010) 



-.950 
(-.990) 



Table 5,4 (cont.) 
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Independent . - 

Variable Summer Full Year 



F79 -.475 • -2. 16* 

(-.890) (-1.99) 

F06 -.905 -1.07 

(-1.450) . (-.95) 

FACLER -.921 1.25 

(-1.080) (.52) 

FASKIL - -1.01 .* \ .576 

• (-1.63) (.490) 

FASEMl -1.17* . \ -.221 

(-1.90) (-.190) 

FAUNSK -1.64** -.040 

(-2.57) (-.030) 

BLACK -2.10** .810 

(-3.11) (.560) 

MEXAM ■ -1.12* -./.69 

(-1.69) (-.330) 

KIND .862** 3.47** 

(2.500) (3. 

, BLKIND ' -.593 -3.36** 

(-.900) (-3.11) 

IIDSTRT -.361 -1.22 

(-1.000) (-1.38) 

BLCKHS 1.99** ,'.04* 

(3.13) {I. I')) 

MEXHS 1.53* .08! 

(1.7B) (.050) 

CONSTANT 16.67** l.^.OO** 

ij.-9B). _ ^i-^y 

.186 .V-'i 

N .. 623 20f. 



Note: t-statisilcs arc in jiarentiuMics helov their cc " t !' i « ien t s . 

* Statist icii] !y signiflc/itu .it tl.c 10 pet<csit lev.-l. 

** St.:itistic,»Hy s 1 gn I f i cfint .H the 5 tu-i ccm h'Vei. 
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T;ible 5.5 

Effects of Individual Characteristics for Grade 1, Both Parents 

^iW^^^K ^^'^^-PJi^I^Ua*^^ ^'^^4..KmAV y^-9J 

Imlepcadeat 

Variable Sunixner , Full VevU" 

CHILI) -.073 -a 99** 

(-l,.^iO) ■ (-2.530) 

INCOMi: .00003 ,0002** 

(.7iQ00) (2.7900) 

AGlv .6;/t** . 732** 

(3. 380) (^.120) 

m<i] .193 -.3 35 

(' .680) ( - .:)00) 

M^OHS ■ -J>:.b -.96 8 

(-1 , WO) (-K^IO) 

M/v -.92/ - J ,050 

(-1,9/0) ,370) 

Hm^ -I .'>5^* -1 . 7f> 

(• 2. vn r> 1 .80) 

M^k:L!":H I /I') -2,0'> 

(2.01) ("i .60) 

.toS>:'i L -2.09 

( .9oO) ( -1 .5b) 

^tOS^^fl .7 75 -i.99** 

(1.000) (-2.0^i) 

MorNSr. . .^jy -^2.11** 

(1 .no) (-2,25) 

Ki MAIJ .^VI 9** .5 38* 

(2.080) (1 ,7/,0) 

RURAL .226 .8 30 

(.900) (1.210) 

KiiSG ^ .591* -.636 

(1.660) (-1.160) 

FSOHS .286 -.330 

(.750) (-.570) 
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Table 5.5 (cont.) 



IndcperuJont 

VarlabU? Suoanor^ ^ Fu ll Year 

K79 .^A3 -.229 

(l.l/*0) (-.350) 

f'0(. -.101 -.33^ 

(-.220^ (-.500) 

FACi.tR ■ -.bitd 2.73* 

(-.880) (1.89) 

FASKIl. ■ -. 795 * 1 .32 * 

(-1.780) (1.87) 

KASS.HI -1,100** .422 

(-2,/o0) (.630) 

FAUNSK / -1.23** .217 

(-2,65) (.310) 

BLACK -1.35-** -2.04** 

(-3.16) (-2.34) 

m,KAH -.724 -1.91** 

(-1.500) (-2.21) 

!Nl; .770** -.031 

(3.080) (-.060) 

BiKiND -.5 78 .293 

(-1 .200) (.420)' 

\miKi -.245 -.256 

(.940) (-.480) 

hlCKliS .954 ** 1,18* 

(2.070) (1,72) 

MiXfiS .796 .519 

(1,270) (.570) 

CONS i ANT 5.49 ** 7.38 ** 

(3.82) (2.89) 



K"* .209 .444 

N 623 206 • 



Nor.e; t -statist Its nrc in parentheses below their coefficients 

* Slat! tlcally significant at the 10 percent level. 
:>tati;;ticall7 significant at the 5 percent Icv-jl. 
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The regression coefficients in the tables relate the expected 
change in a child's test score vhen a variable Is changed by one unit. 
To interpret the practical significance of the coefficients it is 
necessary to understand what a change of one point on the tests means in 
terms of cognitive development. In the ITPA ojanual Kirk et al, (1968) 
offer two interpretations to the total ITPA score. For children'^ to 7 
years old the ITPA manual suggests that an increase of one point on the 
mean of the ten subtests (ITPAMN) is approxi dvi tc ] y equal to a gain of thre 
months in the psycho! inguistic age of the child. I ho ITPA manual also 
offers Stanford-'Rinft mental age estinjatcs for the ITPA cieaa score; 
a gain of one point on the ITPA mean score is also approxio^itely equal 
to a gain of three months of niontal <jge . For -:hil(!ren 3 to 7 years old 
a gain of t li r e e raon t i i s in ne ii t a 1 a go i q ii i va 1 c n l l o a n i nc re a ?^o i n 
IQ of four to five points. Thus, vo c<^n inietprot tlie ccofficUMUs 
for the re g r e s s i o n s ii s i n g t \ \ v I i P A rn o a n ; c < i r o . i * ^ i hy d e p n d e ! U 
variable in tonus of ga^n^; in psy cfio i vuku i st i r , i ontal *^K-t anil 
IQ. The MRT manual does not provitie .1^0 f>r hi^ f q u i v;< i »mU s ^ but it does 
rank the MKl' scores by pe n en t i 1 1- ; . Vor rntojin>: ?ir:>t gradi> cliildror\ 
a gain of otio poitit ir ( h*^ r oan MRT -^r*^ i tpi t . ^>s \ -'i.a o 1 y oqVKil to 
a gain of twelve pcroon t i i es . * iiiM ,tus* t\ir nyjr ^.i.i y^i^ viih ITPAMN .n; 
the dependent variabK^ ar*' to 1 nt 01 c t , w*- shall ^(u^Tine i>nr 

discussion to the results mi T.fblo 3.^. 

Tlu' ooeflif itMUs i< v ihv tm^ribri ot cliildrv lu thr f.imijy ((JlilD) 
are botli n(^gative in i.iblt: is expi't ted, .jhi! tlu- Ciu fficienr is 

s i g;i i t i e ant 1 y o i 1 1 1 1 n t f r ( :n / 1^ i k > /i t t f i e '> p e r e < • !i i I e v« ^ 1 i o i the 
full-yorir regress iriru l-si5i>^ i)\v couvoi s i «:>r\ i.e t(>r:. discussed abuve, 
the cr?e ffic lent t^i - , tor t h*: iijll'-yea! samplr^ i h. rquivalent to an 
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expected decline of nbout one month of psychollngulstic age or mental 
age for each add! tional; child in the family; this is ^ilso roughly 
equivalent to a decline of 1.5 IQ points. The coe f ficient ror total 
family income (INCOMt!) is negative and insignificant for the summer 
Harnple, but positive and significantly different from zero for the 
full-year sample; the coefficient for the full --year sample indicates 
that psychollngulstic age will be increased by three months for each 
increment of $2,500 of income. Although we anticipated that the 
coefficient for Income might be small, we have no good explanation for 
tlie significant difference in the coefficients for the two samples. The 
coefficients for thi^ child *s age (AGK) are positive and statistically 
sigiiiflcant, but the coefficient for the full-year sample is almost 
twice as laigc as for the suTiimer sample, 

Because we liavo included the information for education and occupa- 
iit>n of the parents in sets of dummy variables, the coefficients within 
each set must be examined together to interpret the coefficients. The 
coe f f ic ierit s of the variables for education of the mother are all 
negative and the absolute values of the coefficients increase as we 
proceed from higher to lower levels of education for the summer sample; 
the same pattern is followed for the full-year sample except that the 
coefficient for mothers having less than seven years of education is 
larger than the two adjacent higher categories (M79 and MSOHS) » Al- 
though the coefficients follow the expected pattern, the group of 
coefficients is not statistically "^^ignif leant at the 10 percent level 
for cither sample. The coefficients for mother^s occupat.^onal status 
do not follow the predicted pattern. For the summer sample all of the 
coefficients in the set are positive, and the eoeffieient for unskilled 
mothers (H0UN3K) Ig jre-^.ter than the coefficient for cemiskilled 

/ . - 
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mothers (MOSEMI), These aberrations can perhaps be explained by ths 

sample truncation problem and the coding scneme for unskilled mothers » 

but the pattern of the cocf f icients ^for this group is much different for 

the full*-year sample where all of the coefficients are negative and 

the coefficient tor clerical workers (MOCLER) is the smallest. It is 

apparent that t)\e available information on mother^s occupation does 

not fit into the educational production function in a stable or con-- 

sistegt pattern. Neither do the coefficients for fathcr\s education ^ 

and occupation con^nstently conform to ou^ expectations. The coeffi- 

cienis lor father's education behave a;? predicted for the surunor sample 

i 

where only the variable for hl^h school graduates (FHSG) has a positive 
coefficient and the coefficients decline as wo n^ove from higher to 
lower categories, buL the coefficients are not statistically signifl-- 
cant Individually or together. For the full-year sample all of the coef- 
ficients are negative ^ but ihe ranking iollows no pattern. The variables for 
lather ' H orcupat ion all have negative coef f icl5»nts for the sui?imer sample and 
they increase in si.:o as we go from higher to luw^^r categories. For 
the iull^yi'Ax i^tn^ie thr first two categories (TaCLKK and FASKIL) 
have po:>lLive c<m' f f i r i t rrt s and the coeflicient for iJr^skiJled workers 
is Uris i;egat1ve thin tlie coelliclenl for Siniskllled workers. It is 
apparent that tlie ditci de not sttongly support our * expectat ions 
roncenuvig the ellects of parental see ioeconoHil e status^ especially 
lur the full-yeur i>atnp)e, 

Hk' variables tor ethnicity (BlACK *nul MFXAM) had tlie anticipated 
negative CiM* f i 1 c i vn t j !oi the :au;u:;er sample, but the coefficic^nt for 
b \ a c k s v;a h \^ o s v t i ve i n t h c f n 1 1 - y e a v b am | ) 1 e . hi t he s u r Huo r a n p 1 e t h e 



122 

coefficient for Mexican Americans is significant at the 10 percent 
level and the coefficient for blacks is significant at the 5 percent 
level; neither coefficient is significantly different from zero in 
the full-year sample. It is somewhat surprising that the Mexican American 
children scored higher than comparable blacks in the summer sample (but 
the ditlerence is not statistically significant). Because of language 
problems, we would expect the Mexican American children to pcvfona at 
lower levels ? 

Head Start and kindergarten'are the two most Important policy vari- 
ables that affect cognitive development. The coefficient of kindergarten 
for whites and Mexican Americans (which we constrained to be the 
same because there were too few Mexican Americans) Is positive in 
both the summer and full-year samples, but there is a great difference 
in the magnitude of the coefficients. The coefficient for the summer j 
sample is .86 which is roughly equal to 2.7 months of psycholinguist ic 
age and 3.6 IQ points; for the full-year sample, however, the coeffi- 
cient is 3*5 which is equivalent to almost 11 months of psycholinguist ic 
age and 20 IQ points. Judging from our other results we suspect th'at 
the true effect is somewhere between these> two values. To determine 
the effect of kindergarten for blacks we must add the values of the 
coefficients for kindergarten and for the black-kindergarten interaction 
dummy variable (BLKIND) . For the summer sample the net effect of 
kindergarten for blacks is therefore .27, and for the full-year sample 
It is -.09. Unless there is some selectivity bias that operates 
differently for the two races it appears that kindergarten is much 
more effective for whites. Head Start has a negative, not statistically 
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significant coefficient fot white children In both samples. The Head 

Start-ethnlclty interaction variables are positive in both samples and 

the black-Head Start interaction is significant at the 5 percent level 

for the summer sample. The net effect of Head Start for blacks is 1.6 

points on the IT PA £or the summer sample wh^h is equivalent 'to 4,8 

months of psycholinguist ic age and an IQ gain of about 8 points. 

For the full-year sample the net effect of Head Start for blacks Is 

only .82 ITFA points. It is somewhat surprising to find a smaller 

effect for the fi^ll-year program, and we suspect that this difference 

may be spurious. The Mexican American-Head Start interaction variable 

had a coeffll/ient of .08 for the full-year sample so the net effect 

of Head Start is -1.1'^4 for this group; for the summer sample the net 

effect of Head Start for Mexican Americans is 1.17 ITPA points, which 

is approximately equal to 3 months of psycholinguistic age and 6 IQ 

points. It is interesting to note that for the summer sample Head 

Start reduces the b3ack~white IQ differential from 10*points to only 

/ 

2 points. 

To sruaunariije briefly the regressions in Table 5,4, we have found 
that Head Start appeared to be very effective for blacks in the summer - 
sample and sc^mewhat effective for blacks in the full-year sample, but 
it <ippeared to be ineffective for wiiltes in both samples. Kindergarten, 
on the other hand, is effective for whites but not for blacks. Soihe 
ol the other independent variables had the Expected sign, but there Saxigv^>' 
n.iny exceptions. 

Is^ien nean for MKT scores is used as the dependent variable 

tlic regressions are similar in form to those where ITFAMN is used. The 
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only notable difference to be found between Tables 5,4 and 5,5 is 
that the coefficient for Veniales is Jiositive and, significant when the 
mean for MRT is the dependent variable but is insignificant when the 
mean for ITPA is used. 

4. Summary of Head Start and Kindei'^ar ten Effects for All Samples 

The ITPA was designed so that itXcould be used for children up 
to 10 years old, and the Westinghousc riayearchers administered the 
test to children in all three grades. Table 5,6 summarizes the effects 
of Head Start and kindergarten for blacks and whites for all ten 
subsainples where the mean for ITPA scores is employed as the dependent 
variable; the complete regression results are reported in the Appendix- 
Although we are primarily interested in determining the ini t ial ■tB&f>act 
of Head Start> it is also important to discover if there is a per^-' 
anent effect or if it decays or increases in subsequent years . ./^■SOte J/ 
have noted in Chapter 4, only a Idngitudinal study is truly appr-6|^rfi^e 
for measuring the decay of the Head Start effect. Since their inception^ 
the Head Start programs have changed — hopefully improved — and a smaller 
effect for the second and third grade samples may be due to this 
rather than to any actual decay. In addition, the selection process 
may have changed over the three-year period, perhaps leading to 
different biases. 

For three of the four first grade samples Head Start has a positive 
effect for black children, and these effects are equivalent to four to * 
ten IQ points; only for the suznmer, mother only sample is the effect 
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negative (and then it Is almost zero). Thus, the immediate impact of 
Head Start for black children is quite favorable. For the white children 
in the first grade, Head Start seems to be effective only when the 
father is absent from the home. For the second and third grade samples 
the effect of Head Start is not great for black children except for 
the grade 2 summer sample where only the mother is present. The white 

children show the same pattern for the second and thirdj grades as for 

/ 

the first grade — Head start has a fairly high effect (greater than 
one point on ITPAMN) when only the mother is present and a very small, 
I negative effect when both parents arc present • Thus, Head Start appears 
to be effective for white children from mother-headed families and 
|or all black children. 

Kindergarten consistently shows a strong, positive effect for 
white children In all of the samples. It is interesting to note that 
the kindergarten coefficients for white children remain large and 
significant even through the third grade. The effect of kindergarten 
for blacky is less than it is for whites in all ten samples, and is 
slightly negative for two samples. There is no clear trend for the 
kindergarten effects for blacks, and the coefficients vary so much 
that it is impossible to determine how effective kindergarten is f9r 
black children. 

5, Techniqu^ for Measuring Head Start and Control Prctreatm^nt 
Differences 

As we have pointed out in previous chapters, a great deal of the 
controversy about the Westinghouse study concerns the question of 
whether or not the experimental and control groups differ on their 
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pretrcattnent levels of cognitive development. In Chapter 2 we demon-- 

p 

strated that under certain conditions a difference favoring the control 

group would hidis the estimated effect of Head Start toward zero. 

Because there are no pretest scores available, tl^e best one can do is 

to examine the vector of independent variables to determine if one 

group appears more advantaged ptoyipus to Head Start enrollment. 

^ There ar^ several approached that can be used to determine if tli^ 

groups differ in their pretreatment socioeconomic status. Perhaps the 

\ 

simplest is to perform an 'analysis of variance for each trait of 
interest (such as income, family size, and education of the mother) to 
sec if the experlmentals and controls differ on each of these variables. 
The technique we have used is called discriminant analysis, and it i$, 
used to test the hypothesis that the two groups differ significantly 
oh the entire set of independent variables. Thus by using discriminant 
analysis we need only testYone hypothesis per sample. 

The discrimLnant analysis can be carried out in the regression 
framework by regressing Lhe dummy Variable for Head Start on the same 
set of "independent variables included in the educational production 
function. In the limiting case where there is no relationship between 
tlio independent variables and group membi^rship all the coefficients 
would be zero and the constant would be 0»5 (assuming fequal sample size 
in the two groups) » Recause we are dealing with a 0-^1 dependent variable 

the fitted values of the dependent variable can be interpreted as the 

i • 

probability that a particular observation will be in Head Start rather 
than the control group. The regression coefficients can then be 
inrcrproted as the change In the probability of membership in the Head 
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Start group for a unit change in the imiependGnt variables . Thus a 

positive coefficient for a variable indicates that the higher an 

observation's score is on that variable the more likely the observation 

is to be in the head Start group. The ^--statistic for the test that 

the entire set of coefficients (excluding the constant) are equal to 

zero is equivalent to the test of the hyifbthosis that the means of 

each variable are the same in the two groups. 

The results of the dlscr Inilnant analyses for the first grade, 

both parents present samples are found in Table 5.7, Tlie K-statistlc 

i 

is below the critical value for the full-year sample and the hyputheslB 
of no difference cannot be rejected at the S porcent level. For t4\e 
suniiTier sample the means arc significantly different at the 1 perceju 
level, so we must examine the coefficients to deternvp.e %1iat direction 
the differences take. The coefficient for number of cbiidrers in rfie 
family is .02 which can bo interpreted that tlw probability of a ciiiid 
in the sOTple being in the Head Start f,roup rather (ban tl\e contro! 
group is increased by .02 for eaclt sibling he has. The cue f f ic^liHil for 
income is negative and statistically significant and indicates chat 
for every $1,000 of additional fatniiy incorju:* a cliihi's prob.ibiliry of 
being in Head Start is reduced by .02, The coefficients for income and 
family size indicate .that on these criteria tiie wonivol group is more 
advantaged. Within a set of dununiy variables, sucli as mother *s education, 
the coefficient of a variable gives the ch<inge in probability for being 
in that group rather thai\ the base group. For example » t lie p rohabi 1 i t y 
of a child being in Head Start is reductKi by .12 if the child's n^olher 
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Table 5,7 ' 

Di^icri miorjnt Regression Kc\suUs for Grade 1, Both Parents Samples, 
wit h He ad^ St ar t as ^ t:he D^ponclcnt V ariablei Su tmor and Full Year 



I !ul Open dent 

y^:* riji b 1 c ^ S ufmnc r Full Year 



CIliLI) 


% .02'+** 
(2.380) 


-.002 
(-.130) 




-.00002 ** 
(-2.12000) 


-.00003 
(-1.45000) 




-.056 
(-1.A20) 


-.019 
(-.230) 




-.11 6 
(-1.A3Q) 


. 195 
(1.210) 




.052 ^ 
(.620) 


. 131 
(.800) 




- .092 
( -.990) 


.032 
(.170) 




- .041 
(-.350) , 


-.071 
(-.320) 




-.ill 
(-1.580) 


. 018 
(.060) 


MOSK..! L 


- .0 / J 

(-.420) 


.13'4 

(.410) 


M v.Jt;» KM I 


- ,045 
(-.300) 


.090 
( . 380) 




-.220 
(-1.570) 


.099 
(.440) 




- .001 
(-.040) 


-.021 

(-.280) 




.060 
(1.220) 


.088 
(.580) 




--.058 
(-.810) 


.289 
(2.210) 




-.083 
(-1.120) 


.355 
(2.570) 


F?9 


.049 
(.640) 


. 334 
(2.140) 



I 



5 30 



Independent 

Vat table Suc?;;ri/r- Year 

VACllM All -.6. ^'9* 

(I .Vhy) i-i.Bm) 



7 Hi)} 



' .01 ? 

- > V * * j4^ '\ 

I 70) { . 7.10) 

. Av . im 

'A^i^ 
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iiy a high school graduate rather than if she hnci some college. It 
appears that for the sunimer sample the control group does come froi's 
a more advantaged background^ but the discriminate aaalyslti dues not 
tell us how much this difference will make in terms of cognitive 
development. 

The coefficient for kindergarten is subject to the saine potential 
bias problem as Head Start, and Table 3.8 contains results from the 
discriminant analysis with kiuder^^arton ationdance ihv yh^vvni^cni 
variable for the same samples as t)ioso usal in Tcible '3,7 Iher*' is 
a much grx^ater chance that the kindergarten atid nonk i ndcrgarti 
children differ in background because no attenpt vi.v; mruK* in thv 
Westinghouse st>idy to equate these two ^;rouys. K - : t at i s 1 i r atf 

significant for both the summer and fuIJ^year s.u;pi»: . ,\i Uu 1 prrc in 
level. For both samples it appears th.it i\iv chihiv^-j who h.ivv irtindtd 
kindergarten are from higher socioeconomic back^u o^^jj^Is on lUi iittcii 
of family income and education oi tho t uher, 

Although discriminant analysis is oui- way .h toi;Uiiv i5 ^h^rv 
are significant differences betwcoii ^^rcni^s , it h v .rvorai vo i> no;,si 
If some differences favor tlie control ^roup i>?h*MH {...w^^t tlu 

Head Start clii^dren, wo hciVe \\u uu^l\\ud \>v whu t 1r5< li^io f hone 
differences, Hven If ali ol the cvi doner nvH otos o- '4 

comes froii^ a better backgrouiui, d i so r i i ci toint .osilv^t^^ 0. r;. :no kUs 
any inforiliat, i on rdnmt what Ihv ihigh/twdr v;! lov .1- lH?'t«o:;' . wUl bo 
in terms of cognitive devol op:\».rii » i^' )s : s rrr^^.t os:^ c* uo- -injor' 
ences in cognitive do vc1o>|>riU'nt thai Wi>iild h iV? Ims t; : h; » ivi I n u^rrv 
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Table 5.8 

|)t srrimf n.'KU Rf-yr cssion Results for Grade 1, Both Parents Samples, 
wltli Kliuiorgartou as the Dependent Variable , Sucnner and Full Year 



huifp*' ndent 
Variable 



Summer 

.026* 
(2. 710) 



Full Year 



-.007 
(-.440) 



INCOMi: 



.00004** 
(5.19000) 



.00003** 
(1.99000) 



A(;i, 



.046 

(1.240) 



-.055 
(-.750) 



AWhC- 



.030 
(.390) 



-.332** 
(-2.360) 



-.010 
(-.120) 



-.185 
(-1.280) 



-.096 
(-1 . 100) 



-.344** 
(-2-.. 150) 



-.074 
(-.670) 

.236 
(1 .440) 



-.541** 
(-2.760) 

.320 
(1.190) 



.7 



.451** 

(2. 720) 



.019 
(.070) 



.279** 
(1.960) 



.252 
(1 .200) 



MOUNSK 



.256** 
(1.970) 



.202 
(1.010) 



RUHAL 



-.009 
(-.250) 

-.152** 
(r3.330) 



.031 
(.460) 

-.598** 

(-4.710) 



lliSG 



-.0^46 
(-.690) 



-.051 
(-.440) 



ISOHS 



-.108 
(-1.550) 



-.053 

(-.430) 



/: 



Iiuii'pendeiU 

Varijible Sinmer Full Yeyu 

(-1 .9W) (• ,620) 

(2. my) (^1 .3^0) 

FAClLR . .2S2 

(i .130) (.830) 

FAS KM 1 .uU .0,33 

( (.220) 

(/./iO) (■ 2.800) 

{»,H*0) ( -1,880) 



( ,>iu) (2.3/^) 

>.?0i) 2.920 
2 3 206 



,t ^f i ui' , *r« in i /ij * ?uht- h('h?v tiu M cat* f f ic ioats . For the 
;;(a(t rj: rtu'^T.U'^r at^>;nM ;> ij{ i rt-ecion 23; denominator 
^it->u»v^ r^i t lit > * s> , Krr UU' hill-yi.u s.irnpU' F-st.itistlc numerator 



:>i »t^ lUy ii^uii; . .tar t/^^ HJ prrr<.nt level 



had ^en no treatraent, we have developed a two-^vStage procedure as an 
alternative to tfie discriminant analysis, The first stage of the pro- 
cedure is to regress the cognitive tneasure (such avS ITPAMN) on all of 
the independent variables for observations in thd^-cou^trol group* This 
yields an estimate of the educational production function witliout Hcnd 
Start. TfiiV fitted function is then used to form an imputed test score 

for observations in both groups; the irnpuLcd scoro is formed by the fortnul 
k 

YllAT =.?;,3.X ior e.ich of the observations. In the second stav.^' of 
1-1 i 1 

the procedure the variable YHAT is repressed on the dunijiiv variable for 
Head Start. The coefficient for the Head Start: variable then relates 
the difference in the average test scores for t'ne two i;roups . 

Because this procedure is expensivi^ to carry out we havt: o;>ly 

r 

applied it to the first grade sumuier and full- year sarsplcs where both 

parents are present. For the sumrr.er sam]^le when ITrAMN is used as tVu- 

cognitive measure in the first stage, thr second st i>^e regression 

equation is: 

YllAT - 19.300 -.76^ UnsiKl 

( 183.508) ) (1) 

N - 623; ^ ,019^4, Voluos m puinth.o.ts .ire ? -;r Histits, 

To clarify the meaning of equativ>n (1) wo 'doill tejuot i\u: steps of the 

procedure used to arrive at this re>^resslon. ihi- firsc step in He^ 

procedure is thai the ITPA :nean s< oro vis ro>-r^ Sro d i^n thr se? ot 

socioccononn c and dei;:o>;raph i c variables («x< ludin^; ! h> Head Sfart and 

Head Start -ethni ( i ty interaction varlabliMO for {liv obs* rvot i oari in 

the control group. The Ci>nsiant and rof^ressii/n oonii jonis Voie the?i 



ERiC 



135 



assumed to Tv\neBvni the pataitieifus oi the edui nMonai production 
ItuirHort lor i:)\i\iiren vho have uoi Hca<i Start. Imputed test 

scores; (YHAT) i oi tht' control children ati<l Head Start children were 
thtM\ toriried by fsul t Iply In^ the coeff IcientB by the appropriate values ^ 
of the Independent variablej;. For the control group iS^ mean of the 
impvited licure^ ciiual to the rrean oi the actual score^i on the ITTA 
iueau» iut llii y i:> not u^c< >.^ at ily Um; Cv('>t ivi Xiu i\v>n} Start children, 
llu n tia' imputed cti (m; (VliAf) wrrc legres^ied on the duira^iV variable for 
Head Start {HDSTkr}* l\\t: corcitant in tinn regrei.sion gives the tr^can of 
the imputed (and .Ktuii) U PA scxyte-:^ tor tin <ontr^>i group; the mean oi 
the inptited hcorrs fur Head Start >;ruvjp is r.|riil to the nu^^^ of the 
ic/!U*tant arid the coefticieftt of Head Start, For i-quatlon (I) the mean ot 
the imputed score*, for the control ^^roup i ?> 19.30, and the tnean of the 
Imputed scores for the Head Start i^roup iu 18. !>^, Tlx' difference in the 
imputed mean^i, the coefficient of Hi*a<l Start, is -,/6 poini^i on ihv 
ril'A and this difference is significant at the i percent kvel. Thii> 
difference is equivalent to about 2,^ montio; of psyclio 1 i n^u 1 ^^t i e age 
or ri)ughly 1.8 IQ points, ihus, for the pre^aMU s.i:T;|))e ve fin<l that tlie 
control group appears to be more >blr to the exieut oi 1.8 10 points, 
and that this diffc-rence is statiiUicaUy ^^i ^^n i t i < :,uit . When MRIHN in uned 
a s t h e d e p e n d e n I va r i ab 1 e in the f i r s t 8 1 <\ g v» , the r e ^\ t e s u i o o f Y \ lA 1 o n 
HDSTKT is: 

YHAT - 9.306 -,^,21 HDSIKI 

(116. 2J8) (-3.737) (>) 

N - 623; - .0220 

For the first grade full-year sample with both parents present, tfre 

second --stage regression when ITPAMN is used in the first stage is; 
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YllAT « 19.655 -.688 HDSTRT 

(78.650) (^1,958) (3) 

N « 206; = .0185 

Where MRTHN is used in the first stage as the dependent variable, the 

regression of YUAT on HDSTRT for this sample ist 

YHAT 8.805 -.438 HDSTRT' 

(A6/^0/*) (-1.630) (4) 

N - 206; R'^ - .0129 

This alternative to the discriminant analysis thus gives information on 

ho^-^ much lower cognitive development the Head Start group would have 

compared to the control group if they had not participated in Head 

Start. This procedure does not tell us whether or not our previous 

estimates of Head Start are biased, because we do not know which 

selection procedure was used in assigning children to Head Start. 

Our inability to resolve the bias issue illustrates the major weak-- 

ness of ex post facto evaluations. What is clearly needed is detailed 

Information on the selection procedures used by the Head Start centers* 

The Head Start center directors should have been required to give detailed 

information qn the procedures utilized. The Par ent Interview Questionnaire 

sltould hrive sought Information about how the Head Start children were 

recruited for tlie program and the reasons why the control children were 

rot enrolled. If this additional infortnation were available, we would be 

in a better position to resolve the bias issue. 

■t:- ■ 

I 

6. Supp I enuMit ary Models 

Wt^ have nade several attempts to expand the regression model we 
hav'i- worked wllli to Include more than the socioeconomic and demographic 
Inf oiuuU ion available. The extensions to the basic models that we have 




tried arc adding SBS-Head Start interaction terms for all socioeconomic 
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mea:iurcj>, adding iUmi^iy variable;; for noigliborhoodj; and individual 

conceis^ adding Head Start; center characteristics to the tcgrcssloa 

tm>del, and oUaiifying the Kaii^plos by the employment status of the mother. 

The oxtennlonn have only been carried out for the first grade, summer 

and fuU-^year samples with both parents present mainly because we have 

found iVuit our habile rcfKuHri were little affected by these extensions. 

By it\< ludini' ii i i ac t i i ^t^ variables for Head Start aruPthe socio- 

e r VI) i i;- i 1 c , in a d c no t 1 1 * v a i i a b i e h a I ri- a (i y i n t h mo de I , we all ow the 

i^idect ol Hi^ul Start to v.iry ti^v iMn Uiriai iv^m different backgrounds. 

The ba::,ii' r.,^di::\ already i !5<.; I udt.M» i n ? e I i on ivt^^s for Ui'^d Start and 

thii ii. i r.y , and U;o.sr 1 1' ra^: ? i <>;i varL"ihi^:.s hav^<.' i i 1 .1 c ant coefficients 

in ;.nany oi ih*.: .i:n;"=- Irs , Tin:* iaa e r*jr t i-h variablr^ a;e forr-ed by multi- 

^MVUig i\ur ;|uT::ny v ii;ahl»- U^i Ui-i<} hiaM by e/ii h oi the i>thet inde- 

ptaiiiejit vaiial>ie:>, li^ !i>r .-xar^^de, Head Srart is r:v>re cfftaM. ive for 

childr*:n i t a';; fariMna. %arh fru;h j i !<■ rheti tin.' iaH;ffieient for the 

iU'^ii ^.t,t^'^ i e r a.- 1 i ^..aj ^^-'fa-j wild he i^rTs i t i v^* ; if the effect of 

ifea?] ■:>? .iV i is i nd»- rM/nJ vrU iatraly ij3<:-.a:a.f tia-n. uu^ coc i f i c ten t: of that 

Uirt^racr jr-n v.u-iabh- will hr .aaa.:^. :.anta/ --as h.xd alii.ae:Iy d*a-ided that 

th.- .^aaau. ity-ia...a ^tan. ku t^ar t w-v,, . •-■h*>a I d h.^ .iaciuat-J ia the irujde! 

wr- iv:-tvd ihi \v/y'MAic^:)'': rhar ..ul ^^i tJa- <-aiM:a li^a-^a Start i.ra.r rac t ioj^ 

v= i t i ab 1 t.r ; . I i d ^: i'i' i I i i' 1 ^'t;i t ^ t / r t ^ ^ . l' . u *■ ■ u h a. t (a i- I Vi.-; a an; [> I v* s 

r.ia r^aire a:-, ian a ua" ti.^;- i U*A r.^-.ia a:al the i:.:*.; -ai as rhf dependfait 

vaTdal?1f%. lia." rani n y|:- : i hv- s i a ^.^i a^^ s s Ka it J a?i t r ar i 1. oaa was 

5a.>t. la-jevt+^d at ibt' H"? pt'tM/u? Ivva* tat -$11 laui ! v >Ma.' !sa ion ;■> , Voi 

tire hi) 1, >a.'a r :--a';pM' I h^' ?*'a( si a I 1 ;-tah:. air F , .... . /bO and 

1 , !. a 

r' , \ ./O ioi the r >; j e aa 1 on.s uajni-: tie:.' jiVA d.-..iu and ^-'lU r,ean» 

I , 1 J f > 

r j> p e e t i V ^ 1. y . F( f r. h a t- j vj r r ■ i i ; p 1 e t tw c <.> r j ^ i > n d 1 e ^ s t a ?. i b t. i e :> are 
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^22, 572 



« 1.22 and F 



22, 572 



* ,77* Because of these findings we have 



rejected the hypothesis that the effect ,of iiead Start Is dependent 

8 

upon the socioeconomic background of the family. 

The analysis of covariance model used in the Westinghouse model 
included dummy variables for neighborhood; a dummy variable was estab- 
lished for each target area and the neighborhood was thus allowed to 
have an effect on the test score. We have f^xtendcd our basic rnodel by 



adding neighborhood variables, and we have^ ex tended it further by 
adding dummy variables for individual Head Start centers. The Head 
Start duwmy variables were added for all but one center, and the dummy 
variable for Head Start was retained in the model; thus the F-test on 
the significance of the center variables tests the null hypothesis that 
all of the Head Start centers have the same effect as the base center 
(which was selected randomly). For these regressions we included only 
those observations from neighborhoods where there were at least four 
Head Start and four control observations. 

For the full-year centers we found the set of neighborhood 
coefficients to be significantly different than zero at the 1 percent 
level when the ItPA mean is used as the dependent variable, but that 
the coefficients for the set were not significant when the MRT mean 
is used. The test statistics are Fg ^*24 and Fg ^ .580, 

respectively. We then tested the significance of the Head Start center 
dummy variables when they are added to the equation containing the 

('j 

socioeconomic and demographic variables and the neighborhood variables.'*^ 
The set of center variables was not significant when either the ITPA 



7 
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mean or tlu* MKT ine.ia w;4S usimI <is the doperuUnU variable; the 

corn-spondiag ietil statist icb arc F^^ . , ^ ,01 and Fq .660, 

Tiie sane ii:;i>t^^ t^erv canii'd out for the first grado^ suirmier, both 

parcats pri'seiit sample with similar re^tiJt^. The set of neighborhood 

coenicicnis is signiticant when either the iTPA mean or the MKT mean 

Is usiul aii the dependenl vari tbJe; the F^-sc a t ist i cj> for these tests 

\\ , ^ , <.H^ ind F.. rhii a>Miti, tl\c Head Start 

v:entor lUirmy varia^ucare iasl. ricant. Uie ler;t statistics 

for the^>e :u^t5 are F, ^ . - 1 JO and F , - l .?0 for the ITPA 

re a tV . * if >' K 1' ?::t * .in u ;> * ( J . the < ! i ^ f ' n f 1 e n ( va r 1 a f > 1 e s ; u v i I h e of these 

va 1 u e ^'^ in .1 i;n i i' u: a a t a t t h 1 0 p q. i » M"i t 1 e vt-' 1 

Ihe jla-|j| i< .u n n the fitHHn>; thitt iJse ci'nfer effeett^ are all 

ai;oul the >.a;;a- i fhat etthiT is uoa'-t K^''-'-^^^- deal uf variation 

bi* t - r J e>..- r> f r a r f. h .I t { h r i 3 lion ta i . i i e^. i t doe i> 1 1 o t. a f f c t the 

i:k'iit..tM<'! \hih.i^:i on f ae r h i I <! i i:ri fOK^sHive deve 1 opi:K-nl . An examination 
4 

■oi^ ? he rt/fipvinses ft? the H^/ad Ht a r ^^M' f i e i a 1 i r; i*- r: v lew Oues t ionua i re 
(hSJO) ie-^s' te:-; to aKtee v;Uh liie Wi's t. i n jUwjuse lei^art that **In s\ini, 
tlse d..u.a !'virnisiu-a ^*v^^hv H'Hv} le.id-^ t^^ ihv vi'u ■ Ui- i ^-tt that there is a 
I a t i ^li ^ ^ :^ r i ! • . x Mar t i u r c u t ■:■ t l Vt - r. , nc- c u r r i e u 1 un) 

ex[Hj r J enrN- % \\\ all iUz/eJ Sl.ut. p t - jr;;; ■ . ■''^} . spite ol the 
hon<-^^V'2'i»M t V ot Uie i n^f i// 1 o u a I .^j; ? r , we l^^It HeH. to fullv exploit 
the available 'lit a au. :4\^)uU\ be ^ - ^'e na"i:u lu- _ i 1 eertaia 

■\aUer ei I'ar -'eaa/ r i :t t U' iv-id te ^v^^rr sae: eey.^. in I r*-aters. Frvers the HSIQ 
t u V * u i . I b i V ; that s^ei ) ; h t a 1 t v: i.- 1 < a > ; i U t i \' • :• d \ ^ l * 'in:: n. > n (. w r e ■ ] v. t I v <1 ; 
a de^..e:r t i>i ioa --l ihe He.iJ :>t:Ha 'iaMei > : iia r aci.. f M. si K' variables appear'? 
in Table lU'^ria; ^;>i' ihr variables of interest arr r::ea:bU r<.N;l in 
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Table ^.9 

Description of Head Start C enter Ch ar acteristlc Variables 



y at 1 abl e Descriptl on 



PUBOP 1 if center is operated by public school; 0 othei*vlse 

PROP 1 if center is operated by private or parochial school, 

religious related organization, or private nonprofit group; 

0 otlie revise \^ ^ 

COLOr 1 if center is operated by a collep,e; 0 oth(>rwiso 

CAPOP 1 if center Is operated uy a coniraunity action agency; 0 otiier- 
wise 

AGKEN median age of children at entry of Head Start 

CHITP^A number of children per teacher at tlie center 

CHISTA number of children per teacher and aides at the center 

CENSIZ total nur;)ber of children at the center 

PASTCH ratio cf parents serving As volunteers and paid staff to 

' . children in the center 

HOMEVI average number of home visits per child per month 

STVIS / 1 if the center stresses improvement in visual and hearing 

sensitivity^ muscle development, and coordination very often; 
0 otherwise 

STGRi\M 1 if tiic center stresses improvement in grammar , vocabulary ^ 

commuaiv:at ion skills, and understanding very often; 0 othervise 

STTIMK 1 if the center stresses improvement in the concepts^of tinx?, 
color, size, and functional relations very often; 0 otherwise 

STINT 1 if the center stresses improvement in interest in learning 

and achievement very often; 0 othetvise 

SCUM 1 if the center considers science experience to be of very 

great importance to its curriculum; 0 otherwise 

MATHIM 1 if mathematics is of very great importance to the center^s 
curriculum: 0 otherxvise 



LANG I M 



1 if language development is of very great importance to the 
center's curriculum; 0 otherwise^ 
\ 



Table 5,9 (cont,) 
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Variable 
PKOBIM 



MONT 

vmicu 



I l:f problera solving is of very great importance to the 
cci^ter's curriculum; 0 otherwise 

1 it the cvnlor user> Moiitossori methods; 0 otherwise 

1 if thu\eiuer is basically a day care center; 0 otherwise 

I If the coruor ha^^ a rosponsA'e envi ronmen t ; 0 otheivise 

1 ii lhi> center uses .struct\ired drills; 0 otherwise 

1 it the cfMUer provides onvironroenta 1 enrichment; 0 otherwise 



U2 

relative terms which makes It difficult to compare responees acrosB 
ceiiters. For example, the variables relating to the objectives of 
the center (STVIS, STGRiVM, STTIHK, and STIKr) had the center director 
respond whether a concept was stressed not at all^ not very often, 
often, or very often. Virtually all of the centern responded thai aU 
of the concepts were stressed oftc»n or very otten, sv> to di ^.cr iminate 
in the piodel we defined the duii:niy varlahUs [or tld: o{\ ihi' bivlH 

that if a concept was ;:;lret;sed very olleu the v it V#ih!e van s( t equal 
to one, and it wat^; set equal to /.vxo vthtMwise, torCur\ate I v , vli u tme 
official considers "oflcn" another :nay cvuiSid^T "vi ty iUtrn^^ > these 
variables may not have a great deal ol tneaaln^^. ihe same piubun 
for the variables on center curricuhua (SCllM/MAlUrM^ hANGlM, 
PR08IM) where most of the rcsponsef^ were eitlier very gteat Inpottanee 

or "of some importance,'^ Another problem i^Uii the USUI that thete ii^ n 
information about the number of hours per day that the eliildteji ^{jend at 
the center. Given the homogeneity of the resptnises auJ ifnpreeij>e fotin of 
the questions on t li e H S I Q and o lu f i n ti i n ^; that all < • i \ l e i j . .] p |> 1 1 c 
be equally effective, we did not expect to learn l Un h ] r< n tiie aaajytfiH 
of the cent;er characteristics. 

r 

The analysis of center characteristics va^. carried our iot th*^ 
first grade, sumraer and full--year^ bi)th parents prt scru s.u ples. «huy 
the children from the Head Start group were used, and the i^nier 
characteristics were entered into the rep.ression e(|uation with th>c 
socioeconomic and detnograpivic variables. Both t!ie li FA ^-eati atid HRl 
mean were employed as the dependent variable^ and tlie regressio!5s ar** 
presented in Table 5.10 and Table 5.11. 
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Table 5.1.0 

Effects of Individual and Center Characteristics for Grade 1, Both 
Parents Present, on Child's ITPA Score, S ummeir and Full Year 



1 

Independent \ 

yariablc . Suirnner l_ Full Year 

... - - , ... - 

CHILD -.007 s -.646** 

(-.056) (^l.SVi) 

INCOMK -.0001 ' .393* 

(-1.2892) (1.6/.3) 

AGK .650 -.337 

(l."233) (-.319) 

MHSG -.50^ .416** 
(-.513) (2.246) 

MSOHS -1J.4 .411 

(-1.16) (1.968) 

M79 -.614 , .460** 

• (-.580) (2.132) 

M06 -2.89** < .267 

(-2.31) (1.153) 

i 

MOCLKR *' -1.19 .531 

(-.51) . (.713) 

MOSKIL" -.431 

(-.206) 

MOSEMI -3.48** .4 72 

(-1.96) (1.142) 

MOUNSK -2.75* ,127 

(-1.68) (.306) 

FE;MA1,K -.017 .634 

'(-.038) (.845) 

RUKjM. .121 ,104 

, (.167) (. 728) 

FlISG 1.10 -.992 

(1.32) (-.511) 

FSOHS ' -.161 .107 

(-.185) (.505) 



ERIC 



Table *^.10 {corst , ) 



U4 



Vat i4b1i> 



Full Year 



!• in 



-.998 



.168 
(.715) 



(1 ,089) 



.181 
(.999) 



(.771) 



i~ .921) 



.152** 
(2,6'4l) 



.590 
(1.355) 



( i . ' '.! >) 



»i.281* 
(if. 770) 



( -.■.!>) 



-.831 
(-.178) 



{ - .04 }) 

- . ^. i 9 

( •.689) 



.229 
(.798) 



.294** 
(1.731) 



-.822 
(-.545) 



/ 



ERIC 



■ , Of) i 



-.204 
(-.153) 

-.736 
(-.120) 



UK J II. 



labie 5 JO (conr .) 



Indcpondcvat: 
Variable 



FASTCH 



HOMEVI 



STVIS 



STGRAM 



SHOT 



SC 1 1 H 



0/} 



(I 



OH 
4fv * 



( 99 ; ) 

- J. V) 

- . V) 1 



MATHiH 



ANCIM 



I'ROHIM 



\ 1 .U?^i > 



Table 5.10 (coat.) 



K^^ .3212 .8186 

N 262 ..JP:_.. 



Note: t-statistics are in parentheses below their coefficients, A dashed 
line indicates that the variable was not entered becnuso of i^oto variance. 
For the full-year sample no coefficients or t-statistlcs are reported for 
the drill or enrichment program because of inult tcoli incari ty » 



* Statistically significatW at the 10 petiTMiL h vel, 
Statistically significant at the 5 percent levtK 



Table 5.11 

KfffCi'i s>t liifii vit'ii.tl ,iiid Center Characteristics for Grade 1, Both 
I'.Mi nt 5 rrf !;«.'n t J on tU'^l'.-L.^R,' . Score, Suprner and Full Year 



In si ejieuUciit 



Su nsTi.?r 



Full Year 



147 



CHIJU 



{-.64G) 



-.303* 
(-1.869) 



-.0000 7 
(-.9)200) 



.23^ 
(1.407) 



- .532 
(1.371) 



.894 
(1.192) 



ERIC 



-.367 
(-.509) 



.506 
(.384) 



-l.OB 
(-1.50) 



-.238 
(-.160) 



-1.10 
(-1.41) 



-.356 
(-.023) 



MO 6 



-1.80 
(-1.95) 



-.137 
(-.834) 



.221 
(.129) 



-.759** 
(-2.012) 



-.294 
(-.191) 



MiiSiMI 



-1.37 
(-1.05) 



.709 



MOUNSK 



-1.21 
(-1.01) 



-.833** 

(-2.832) 



HAI.l: 



.470 
(1.412) 



.106** 
(1.979) 



.483 
(.903) 



. 108 
(.001) 



FHsr; 



.906 
(1.480) 



.225 
(.163) 



KSOiiS 



.633 
(.990) 



.187 

(1.241) 



Table *»*n (ami.) 



FiiU Ye;ir 



.891 



Fu6 



(i .16) 



FASKIl 



(.146) 



( - .29}) 



.2K 



fauksk 



,960 



.119 

(.385) 



(.I'U.) 



HLKi;. 



( ) .t!'.6) 



(.136) 



(.010) . 

.91? *• 
(^-OU) 



.813 
(.399) 

.118 
(.977) 



ERIC 



(/./if) 



-.710 
(-.751) 



. ( .'03 



-.266 
(-.610) 



o 

ERIC 



Table 5.11 (cont. ) 



Ui9 



Independent 
Variable 



PASTCH 



Sumnor 



.30^ 
(.875) 



KiUl Year 

(-.998) 



HOMEVl 



-.715 
(-1.036) 



-.2 56* 
(-1.902) 



STVIS V 



-.600 

(-1.133) 



. 102** 

(2.861) 



STGRAM 



.753 
. (1.5U) 



-.860* 
( -] .8-^5) 



STTIME 



-.279 
(-.521) 



.281 
(.ASO) 



STINT 



.602 
(1.002) 



-.4 78 
(-1.^.05) 



SCUM 



.109 
(.222) 



".'.60 
(-1 .059) 



MATHIM 



-.155 
(-.323) 



. 171 



LANGIM 



-1 .37 
(-1.63) 



-AO 2 
(-.777) 



PROBIM 



-.387 
(-.832) 



(-■.937) 



MONT 



1.06** 
(2.50) 



-.199 
(• ,9''.0) 



0 AC ARE 



.6^.1 
(.8^40) 



RE SEN 



.90 3 
(1.132) 



, U 1 

( . no) 



DRILL 



-.3 37 
(.'>'•'>) 



ENRICH 



CONSTANT 



8,241* 
(1 .885) 



1 1 .H96 
(.689) 
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Tabic 3.11 (cont.) 



^ -311 .119 



R,., 262 



70 



Noto: t-.atfitlfUlc8 are in parentheses below their coefficients. A dashed 
line liKiicitos that the variable was not entered because of zero variance. 
For Ihcf lull-yciir sample no coefficients or t-statistics are reported 
for «!rMI or enrichraont programs because of multicolllnearity . 



** 



St.ii 1st ical 1 y significant at the 10 percent level. 
Stat i.-itlca! Jy significant at the 5 percent level. 



For some ceiUer €h<Kac ler ist lci> wc \uid expec rat l<.>rts about the olgn 
of the coef f 1c1giu*>, but (or otlHrrs had no a pi lor 1 hyi>oUi<>sea m\d we 
hoped to learn if tho char^ictt^rljit i< « affiM:tetl the ^nn^ommci^ of the 
Head Start participants. It is pos^i^bh' that the >iginu:y fipoimortng the 
program would affect center, effect i vencn;* , i%o ts^o duntuy varii^bles 
(PROP and CAPOP) were Included to test lUin, We expected the effective- 
ness of the center to decre-ise an the child-teacher rativ (CKllKA) and 
child-staff ratio (ChlSTA) incre^n>e. We h.^d no expectations about the 
effect of center si/e (CENSI/^)^ but we felt tliat it vould be iniereiUlng 
to test t:he contention of Smltli and Blst>ell that sri^ll centern ate more 
effective. The variables for home vlsitn (IHJHEVI) atjd for the ratio of 
parent volunteers and paid staif to children (PASTCH) njea^tue t>ie inter- 
action between the child '5; family and the Head Start program, and 
expected the coefficients for the variables to have po?>itive coeff Icientu, 
We expected the coefficients for the varlablei> indicating that cognitive 
and language skills are considered lu^portant by tlte program {SI VIS ^ STGRfXHj 
STTIME, SHOT, SCIIM, HATHIM, I^NGIM, and PKOBIM) to have poaitive ' 
coefficients, as many past studies have found titat preachool [irogrami* 
that stress cognitive goals generally achieve the greViteBt gains on 
cognitive and achievement tests. Regarding the general approach of tfte 
center, wc expected the day care centers (DACAHK) to produce a f.mal4er 
effect than those that used drill (DKlLl.) » Montessori riCthod^ (HOST) ^ 
responsive environments (RESEN) , or enrichment (ENRICH), btir v»- had no 
strong rankings among the other four approacheii; the vaticj^.hM; fift 
center approach were not categorized as being VAtituaily exc lusive ^ iind 
many centers responded that they used more than one approach (.♦^uich a^ 
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Moatessori and responsive onvironmont) • Because the full-year programs 
had a longer period of time to implement their curricula, we suspected 
the coefficients for the objectives and curriculum of the center would 
be larger for the full-year sample than for the sunroer sample, 

s 

Although It was realized that the Westinghouse data is not well 
lUiited for an analysis of the effects of center characteristics, the 
results contained in Table 5,10 and Table 5,11 are so contradictory and 
inconclusive as to give virtually no useful Information about the effects 
of center cliaracteristics. For example, the coefficient for the child- 
teacher ratio (CHITKA) is negative as cKpecCed for both the full-year and 
:i.un!ir;cr samples when the ITPA mean is used as the dependent variable, but 
It positive for the full-year sample when the MRT mean Is used as the 
dependent variable; in none of the cases is the coefficient significantly 
different from zero. The coefficient for 'the child-staff ratio (CHISTA) 
Is po^>itive and significant at the 5 percent level for the summer sample 
when both cognitive measures are used as the dependent variable; we can 
think of no logical explanation for this finding* Perhaps the most 
perplexing finding Is that over half of the coefficients for the variables 
n^ea^iuririg the importance of cognitive development in the Head Start 
luogr.it:? h^id negative coefficients — sometimes statistically significant, 
liiiH juighr be explained in part by a reciprocal causation model (centers 
f.rM^s:eil r fie area^. in which the children were weakest). We do not feel 
III it this adequately k^xplains our findings. We must conclude that the 

a in^;housf data is totally inappropriate for evaluating the differential 
ene<tH of ceati-r characteristics, anrd that one should not make 
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inferonceB regardinF; the efficacy of dllferent appro^^chen to the currlculvjm 
^nd organlxalion of the ce!it4;r:> fro^rour (Ui<i)ynlH* 

The final supplemeiUaty analysis Ciivrlcd out was perfonjcd to de- 
tomilne If there 1b an intefacMou botveen tho et;»jiloytBfnt otatun of the 
motlief and the ef f ect IvonoHS of Head Start, For tvo-parent famlHos vc 
would expect 'Head Start to be Dore effective when both parents are 
employed because the chilJ vili not benefit iiot^ the pre^jience of tlic 
mother In the hinne; hopefuJly^ Ueaii Start wiU pr<*vide the <are and 
guidance that the <:h\h\ ml^^hJ othervlfa> not trceive. Although thif> 
hypothesis holdj; for mother-headed fjnjilleB too, there 1b an additional 
complication to he cotu^ldere<! . Wlten the 5f-0thet the only part'Ot 
present and she Ij^not eiiiployed, the fatirily munt be deriving most of Hb 
income from welfare and other \ t ran 4 er payrienct^; tb ^ clrlldren in thee^e 
f am i 1 1 e s *i r e a 1 1 o n g the u<> s t d 1 ^ ^ a li v a xx t a g e d In j > ; r ^ i a rap 1 , a u d it \n 
likely that any Ijfead Start-vSFS irueractiois vHn t (positive or 
negative) would $;how up for lht,m. 

Tfiere in ^uireritly a great deal of debate vonceiuitig whether or 
not mothers who are head?^ of hou^>e!ioldti should t*e encouraged to vork or 
remnin at home vllh tl^eir youn^ ehlldrf^n* Many people ff^el that rhe?ie 
mothers should be encoura^^ed to work, by providlui^ ^-uhsldli'ed chUd care 
(by Head Start progr ens or sub:Udl^rd day cm* rvnt* tf*) or by I'l^kiixy, 
day care expenses tax deductable* llae* the i n|>]ov' :^'rii ^>talu<^ of t H^^ 
mother is ^ajbji'Ct l = » pel h y tr^in 1 pu 1 ary , uvi U '.^ xa'^^jli *. of cMt 
atialysls can be utuij e. evldfio* to defen^ihu' it ilui^ '^t iti » i'ood 
alternative tv> the riotlu-r^t' pre u-n^ e In ilu^ iiO;^;r. (Oi rouiie ve v^u-^i 
note that our data is not Ideal for mch purprrfo h chete r-^iy be 
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differences between the working and nonworking mothers that we are unable 
to control for.) 

For this supplementary analysis ve used only children in the first 
grade because for the children in the second and third grades the data 
on the employment status of the mother are not likely to be reliable 
measures of her employment status when her child was eligible for Head 
Start, The dnta were str^tif^ed by type of Head Start program (summer 
and full-year), parents present (both and mother ^nly), and employment 
status of the mother s^employed or not employed) , The analysis was not ^ 
carried out for the full-year, mother-only subsamples because there 
were too few observations available. We have included the same 
socioeconomic and demographic independent variables in our analysis as 

\ 

we have used in the previous regressions except that the variables for , 
occupation of the mother wr»re omitted from the analysis for the sub- 
s'Ui^ples where the mother was not employed. We have used both the ITPA 
mean and the MRT mean as dependent variables for these analyses. The 
regression coefficients for all the independent variables except Head 
Start are close to those found when we did, not stratify by :'*other's 
employment status, and these coefficients are reported in Tables 5. A 
and 5.5 of the text and A-20 through 'A-*27 of the Appendix; the complete ^ 
t'cgressions are available from the author upon request. We have sum- 
marized the Head Start coefficients for these analyses in Table 5.12. 
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The data In Table 5.12 do not strongly support the hypothe^iis that 
Head Start Is raore effective for children of working rcotheri^ than for 
children of nonworking mothers. For white children there if^ an appireciobi 
difference in the effects of Head Start when we stratify by eTi^ploymen\ 
status of the mother when the mother is the head of the tmilyi Head 
Start has a higher coefficient for children of working raotliers viu-n 
either the ITPA mean, or MKT mean is used as tiie dependent variable^ 
For the other samples of white children either the effects of Head / 
Start are greater when the mother does not work or the diffeijonce la 
small. For black children, Head Start was more effective when tl»e rt)Other 
works, but the differences are not great; whdn the TTPA mean is u^^ed 
as the dependent variable the greatest difference again occurs when 
the mother is the only parent present^^ It Is unfortunate that there 

were too few observations for the full-year, mother-'only f^ariple to be 

i 

stratified by employment status of the mother, for it would | prove 
interesting to test the hypothesis for a program of longer juration. 
Our results support the hypothesis that Head Start programs can be 
especially useful for mother-headed families: when the mother Is 
employed, but we should bear in mind that our analyses are based cm 
very small samples; clearly this is an area where additional research 
is needed. 
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7. Summary of the Appendix 

The Appendix includes many of the results that were inti^reBt ingi 
but not of primary importance. The first group ox tables in the Appendix 
considers the use of the ITPA and MRT subtests as dependent variables 
for the regressions rather than using only the nieans. Table A-l given 
the correlations of all subtest and mean scores for the first gradf, 
summer, both parents sample. All of the subtests are positively 
corr«^lated, ranging in value from .13 to .60; thus the subtests nn* 
not so highly correlated as to be measuring the 3amc skills 

and abilities. Tables A~2 through A-19 contain tl^ie regress teas of the 

1 

subtests ai\d the mean scores on the socioeconomic and demographic 
variables for this same sample. There arc no great differences bi^twrcn 
the regressions using the ITPA mean and MRT inean as the dependent 

variable and those using the subtests; the coefficients for Head Start 

f 

when the means are used are approximately equal to the mean of thf* * 
subtest (^efficients. 

The ne\t group of tables. Table A~20 through Table A-39 contain 
the regressions for all samples where the ITPA mean and the achievement 
test ii;e.in (MKT or SAT depending on the grade level) are used as the 
<lepen<itMU vaviabU's . A sutmary of ^he coefficients of Head Start and 
k in<li r>^:j» ten when the JTPA mean 1^5 used as the dependent variable w^js 
Pf.Mnte^f i\t T iblf 5.6, uul the effects are generally of the same sign 
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ti tht:. lUfl , SAT/, 'vAT} in used as the dependent variable. There 

^ f*^ * »>: ju^ tvuv; i;uufK win rt* tlu' coefflcleuts of some of the 
\uv^: Qii^mii v u i U*l<'H {ns^i h income and chlldrer;) do not have the 

liu' Jvu nu^in.^iM ii'yjv^^hion\y vith Head Start as the dependent 
i.ihh Mi ^ -a? jihi'^^ U\ l.iblr A-AO through Table The test of 

!• M r-, in H * vrc?r>r .>f tndepcndcMit variables Is significant for 
y n ut^ 1* .-i^^i' thi> 5 percent level. Only for the 

i f jM uiv^ u': *M , bi rh pjr*Mils Bample is it apparent that the differ- 
,w r*vrt ?n* <.^^ttoi KVi^up, Ihe dliicriminant analyses with kinder- 

n ?: is ti v ui ptMufvnt v.u l ible are in Table kj-^O through Table A-59, 
r j^r Jli ten -ajbsariples arc highly significant, and the 

U iVM fii^ |j=H^ jsr u ihe children who attended kindergarten come 
.v-ji>-j : ui^n i n< ..nt 1 y ru>re advant aged backgrounds , It Is thus 
y i iiri ly rfu^ ^ ot fl lcients for kindergarten attendance are 

i|.ti| an ,,5 K( MiilyHis to the Westlnghouse Findings 

I . . * h.rvt jti U > ^ed the data differently from the Westinghouse- 
r-Kivri ^H v K^tiy M In not surprising that our results are some- 

l iMUi rriT? uwr r. ij^u ch,iuK*^8 we have made are that we have 

it H ivd ihi: J I i'^Mt rvntly, we have used individual rather than 

i ff* ^ wj h iv^/ luded ti^.iny more socioeconomic and demo- 

yh I <. v,%i .i -i-jb- ? f- -I a*:- 1 ndv'pi^iidori t va r 1 able s . 

lh\ ^^un iiiy:\ur^ihc '*t*uly iouiui the surmner Head Start programs to be 

ii Iv nc< i i vc. Thi?y foiirui no fsignif leant effect on the ITPA for 
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all chti'*-^- yj^i4i':^. It vv !t,.;d -ttdiiiii'^ tht' 4 in the H^mv nuncier it 

llk*ly Uiit w* V ui^i h.ivc iiumd nipUai rrrailr?>» Huvi*ver> wc allowed 
\u%u\ $i^^xl to luis^v 4iiivtvi\i ctititn tor dlfferiMit iClipic groups and 
lot \zoi\u>i r iai!M'^.. F^u white chihlren 1 ri>m two-parent families 

the coetMftiMit for lUavl sinrt m Iv*- bin not atal 1 Bt leal 1 y algnlfl- 

ior ill >;iddcs r^i tir i,xi\mrt samplm; whi>re tlie ITPA mean Is 

UHtMl an rh*^ 4v|>i ivK vaiiible. for whltt- chlldr^Mi t rem mo the r-'headed 
larri 1 , hovt'ViM, t h.* itfiMi^ o{ Hi-ad Start on the ITPA mean are 2,6, 1.1, 
,Hul K:j for the lUbt, m ruad , and third grndos, respcc t ively • Although 
only the cue 1 f 1 c lent lor the aecond grade sample is significant at the 

percent lev<'I, the niageltudeH of the coefficients are the equivalent of 
over three months of psycho) itigultitic or mental age. This is surely an 
imprcBSivo effect for a sunumer program. The effects of summer Head Start 
for the black children were not Iroprcssive , Only for the first grade saaple 
of blacks with both parents is the effect of summer Head Start greater 
than one point; for that sample the effect is 1.6 points on the ITPA 
mean and is significant at the 5 percent level. Since white children with . 

both parents present comprise over half of the observations at each grade 

y 

level, it is not surprising that the Wcstinghouse researchers found an 
overall effect of zero. Our results indicate that surimier Head Start is 
effective only for certain groups of children. 

Tlie West 1 ngliouse study found :j statistically .sigtilficnnt negative 
effect w h iM 1 the S AT m e d 1 a n wa s u e d i i : > t ! i v d v p e n d c n t v a t i a h 1 e f o t th e 
se^'ond grade BuruTu'r ^> imple. us* d Wit' SAT tm-'^in lAVnn ?h,jn x iw 
ci'-rian, and wr al^n:? found hi. k'^^^^^^''>0? ne>*a,iiv<^ ef!ei:( ^ar Uh- 
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second grade, both parentn, ^.vimmoi rju^ vtt«M^ v,vt m^^MXs^K 

for both black and whltt^ cVillcJron. For the -u'cinM! uh' , hut^ftu s ^ «>»rJu'r^* 
only sample we fouiid a \)os\xi\\^ but iiui i^;ni He .mu on the SAI 

mean for children oi hot)^ rfUcs. 

With regard to full ye u '..injvjt-*, Wi- f lijp^hi>UN»' ntui^y foinvd 

no sl^^ni f icatil effec t of Head Sl u t nr^ ! lii'A r.i m tvu Ui^ tivi r in 
analyses of the first ^^Mond ^rid! ;•){ ! In v lid fh/O ^ ? ^^^'^^^^ 

cant effects for soitu* subKruAips vhvti lU^^ s.^ -plr. t ^ ';tratlfud Ky 
region. In our reatui lysis we found up ^ i>Miiliv .uU ♦ ^^^ ^ t^^ the I i l*A 
for either race when botli parents are pre'u nt , but the c,uvi{ icii^nx for 
the first grade, mothers only present sample is slKi^ificani for widtes; 
in addition we found that althougli the eoef f icient !^ were not sj^,nif leant 
a positive effect of at least 1.2 points on the ITPA mean was fouiuJ for 
blacks and whites in the full-year saoiples. Wien the MKT was nsed as the 
dependent variable, the Westinghouse study found a significant effect 
for Head Start in their overall analysis. In tho reanalysls we found a 
negative effect for white children with both parents present, but a 
positive effect for all black children and for white children when only 
the mother is present. For the second grade samples we found no 
significant effect when the SAT is used as the dependent variable, and 
this finding agrees with th6 Westinghouse study's findings. 

It is reassuring that the results of the reanalyses we have per- 

forr.^'d are « (insistent wltli the findings of tlie Westinghouse study; the 

d i s< riMhHM ic-i (u'tw-in the findings can 1)0 explained by the different 
I 

l>riU i;;dMSr H n :<^d ?o vnialy/e th»^ data. We helieve that the reanalyses we 
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have performed provide additional information that i?j useful In 
assessing the effects of Head Start. ^ 
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iw !U i,u H ^caiion by parents pijcsent is also desirable because 
tiK il ianlly Inconu? in likely to Incliide more transfer payments for 
roHu r- heci<ii d famlUeH* Iho Btratif Icatlons we have used are not ex- 
Iwnn.tfve, but w bavc selected those stratifications that areNnost 
likely CO ir^tt,*ract with Head Start. Some of our supplementary models 
*Sei5 further with ihin topic. V\um the Head Start-SES Interaction 
vu Lihli't^ vUe added to tlie iT\odel wc determine if Head Start is more or 

^ #'ftf ( tivc for children from different backgrounds* In the section 
viUi juipph mentar y analyi^es wc Also include a model where the data are 

iiifiiMt by the tmployDiettt status of the mother to determine if this 
*<n?^>j lot 1 uv nrr?;. the effects of Head Start. 

' For '.*xfMnp!e, the mean number of children in the '^T^rde,,!^^ summer , 
hoih |>i>teitt.H prfjsent, black sample is 4.97 and the figure for tKe tom- 
pfifoblo whito ^Hiinple is 4.08. Mean income for the black sample is 
$^,/7S And for the w)iite sample It is $5,886. , 

i 

^^HiOtv I :i little doubt that all of the cognitive tests (which were 
IrunMMetf in Ff)v^lish) are culturally unfair for Mexican Amefican$. 



ill Idi rth el al . (1966 , p» 8). 



'Brr.iur.o wo have Included black-Head Stare and black-kindergarten 
Uiteraciion vatiable^i iti the model, the coefficient for BLACK relates 
how mu'h lower we would expect a black child who has not had kindergarten 
Of Head Start to ^icore than a comparable white clvlld* 



h 

It has been demonstrated that the regression framework we are 
omploying is not the most efficient technique for determining the prob- 
abiltttes of group membership. Kmenta (1971, pp* 425-428) points out 
tUai the error term Is heterskedastic and that a linear regression 
pennitj? tho (ittcd values of the dependent variable to be less than zero 
and greater titan one. Kmenta suggfst^two modifications to solve this 
problem and refers the reader to the problt analysis model for a third 
.approach fo«r.> Tobln^ *'Fistimatton of Relationships for Limited 
Dependent Variables.'^ Econometrica 26 (1958) :24-361 . 

"^I dii^ grateful to Professor Harold Watts and Robert Avery for their 

Huggeations on this topic. 



■This result conflicts with the findings of Smith and Bissell, As 
ye have previously noted, it is possible that Smith and Blsscll applied 
lifi incorrect ie^l for the interaction cocff icicvnts. 
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1, Sumnviry of Fi i\dhtj.v 

goal o! A,))i,s dls?JoM.it loa iia?^ been to 'h>vl?u* .1 friamrwoik for 
avialy/.tuH thi^ cftfvt ol Head Start on the co^;aitivo dcveloptaent of diu- 
advaiu .i>;oii prestM^gi;^^ chililrvn . Uc l)avo t<jkon the vjew that Uoad Start in 
an Input in the etliicational product loti lunctloo; we have incorporated 
HiMd Start huo a linear wodel of that function and tested our tnodcl on 
the data collected for the Wetitlnghoiise Learning Corporation-Ohio 
University evaluation ot Head Start, 

i%valuations of social action programs In general, and especially 
compensatory educaj^ion programs, are often plagued with statistical 
problems that lead to bias in the estimation of such programs' effect 
(treatment effect). In Chapter 2 we have presented several models to 
demonstrate the statistical problems that can occur In an evaluation of 
the cognitive benefits of Head Start. We have found the major problems 
to be that cognitive ability, prior to the commencement of the Head 
St^rt program, is measured with error, or in case of an ex post facto 
study is not directly available. We have found that the presencc-'or 
absence of bias In the estimate of the treatment effect is dependent 
upon the selection procedure used to assign children to the Head Start 
and control groups. When tlie control group is selected from a populatfon 
with a higlier mean level of ability (as in the Citmpbel 1 -Kr lebacher 
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c:-.>.:iel) i:;:!- ^^livu p.! oup ft n I K^piM 1 1 ts OH b.is In of one measure of 

.ihHMv (^ir.;; x.hti U^Aut ab\^' ihiliitiux .inniy^nvd to the He-itl StiUt 
gioup) ,\iMA\u.-t i i aHuti' ujhui j i a coat iol varSabli*, we have found 

XhiX the infhrUi^ ui Hia^^ u ( (15*.. will l^e at U'SMi.i I e*l . Uowevet, 

.■..■iMi.jlo K^iu^-^i f<'\viiUA} i.'r^;'::<-^^fi-i'% rr.'i- 4c.id ro bl.i!. .,^-^1^^) ttu*re is no 

.sis ! hr^ v.n I jlM^^ --f=:a ^^^x.v^.^'^I^' H r:>H.rsur«> ol hoc i cH'C*.>nonilc 

fj'^.':^^ rlii' r.<:nhO.-^ iu ■ hapV^u ir^ «.r.at dcMMv^iui' it a hvuh' oi data will 
y i * ' \ nl^ 1 s d r: = ^ \ i'.:^ i.^h vi lily: M- V u^'-^ Vi i fii c c I V V m} k t k ni-v o i oti I y 
H rite HtMd NtaM nn^'^: f-^ultiyl di^riM- rhr^ir iritif^.itt^rni 

.In iaj.;iptei; J v^-^ hav,- r t^v ^ w*-d Ua/ Wi^s t i k^'^'^'^^ -^^-^dv* Thr ^HW^^arr 
incihides d i s*:an:>>>i «a* -d" ihv i ,( t J ^vh.i h:- ? hi- ^itudy, the ^?^i^Uu*dj. ^tiat 

analyze/ the i!a;a, ■th*\ -iral. t i c^il IhidinKH iA i)u aualvfiU** au^i iJu-^ 
inirrpi ot.at ioa;> .:a^,i . hi-, i <^r»N ?.hat, ^-tv i-^idr I h*"* W.-ntJ f>gh^.-:i^f*■■■ 
r e s ear c 1 1 v 1 1> , "i h f t > t u a y v. i ^ a ? r i *' d ^a H ? a.^ v i; h f h * = a t a gt: I a c t 
of si:ncni:u' atu! fnJl-ytNu Hi-ad St.iii i^u ihi' t; U ! v*^ jrvl af!t*ftiVi' 
Jcvelopirenl oi tlnldia-u wh^> havi/ p ai 1 5. ^ I |Ki?a;d t r« r^i>- r af:^:; . Ihr 

e va 1 u a i i on wa s v t> u \ r a I a* <i l h*.: f x p ^ > a i i a v s o , a d t hi ■ o f> i, r 1 1> '-ij^ 
empJoyiu! wa;> to Ik* iii^leiivt^ fia-?:;:; ae:^Hi^ idiildi^ai itt h^vM- f*rift^f^>r- ^ 

hoods wh^) wi^rt' oH^^hlt^ lot Hi^ad St.iit but did not ^ar rivlpji* la t\tv 
program. The prlncii^al Dethod id v.»* aj^ilViU: of tovarLnHe 



with the Hollingshead Index of socioeconomic statin; and neighborhood 
dummy variables employed as covarlates and the' various cognitive and 
affective tests used as the dependent variable. Virtually all of the 
evidence presented in the Westlnghouse report indlcatcj; that sumtu 
Head Start has been ineffective and t)jat ful}-ye.ir Hea<) Start has hvvh 
only marginally effective in raising the level of cognitive dt^voloptnonl 
for preschool children. The Westlnghouse resiMrchcrj^ conclude that sunifru 
Head Start programs should be phased out and that full--year [»i»^p,r.im6 
should be strengthened and continued. 

Head. Start has been one of the most popular programi; In the wMr 
on poverty, and it is not surprising that the negative fiiutitigs at the 
Westlnghouse study have elicited many criticisms . In Cltapter A we have 
r^vicved; the criticisms directed at the Wes t inghuu^iv study aivd out Uneii 
the reanalysis of the data subsequently presented in Chapttt 5. Svm^ 
critics have argued that the questions asked by the Westlnghouse re- 
searchers are not the appropriate ones lor an evaluation of Head Start; 
they claim that by focusing on the average Impact of Head St.ut> the 
study has ignored the problem of determining what leads to a i^ucvi'hh- 
ful Head Start program. We concpr with the Westinghouse anthorr* ami 
OEO officials that for a decentralized program siu'h as Head Start it is 
useful to learn the average impact as well as thi' iu»st eflective 
techniques; in addition, the planned variation study <i{\d m.iny pihu 
projects have been funded to learn the efticacy various ap|>tfa*hiu> 
to Head Start . 

Some criticism has been directed at the cognitive arul ba< kgt uund 
Instruments utilized in the Wqstlnghouse study, and a great deal of 
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crUicinm h.iti bf-n njdi; cnicerning the affective tests. All three of the 

U l'c^ct Ive tnea^'iuros we - ie i gned «poc I f Ically for the Westinghouse study, 
atid n?tlo is kttou*!! abotjr the validity and reliability of these Instru- 
r^tfUH, Bi(<iu^.e oi ihv weakness ot the affective instruments and our 
iavk y}i expert 5 H*> ia t lU e r pr et iug them > wo havo elected to cpnflne our 
'.rujy Jtu? re,i!5aly'Us te il<e eognitive benefits of \\o.S<i Start. We felt 
tli it thi He el :a at t off u i.il^i Interview Q^^estijonnatj^ (HSIQ) ar\d the 
|.tt*rii liueivUv »>ue:>t h>ntiai re {PU>) did not collect all of the desired 
trs: vu^^ u ir^n rsiM i ^' ^iry lei Interpreting results, and in some cases the 
i)u* >Utrrs vere piua ly phrased. therefore were unable to Include all 
oi Its* desired inti;nTtu U:n \\\ uur reinlaysis of the data. With regard to 
fie- H'^lM, tij( re wa ^ w^^ qeesii or/ concern 1 ng the number of hours per day - 
\\\-A. 1 ti* t lnhireh 'p^ nt w tfie center and questions about the curriculum 
e^l ^ hUM tiV* V lA center veje phrased too broadly. The major faults 

^\\\ the i'lQ ate thai the le^^ponse categories for incpinc are too b^oad 
ai!d h5C<j?!e 1;. broken dovn by souree; the occupational codes dverlap 
and ar*' a^^M . These riei icieneies in the questionnaires limited our 

^bsluy n> i5e lude t)n^ i!e<.lred control variables in the reanalysis. 
ih»^ aenjflir^K (u^iedures eDplt>ye'* in the Westinghouse study have 
e?u iv t/vd \ka th^ veh i tion of both the centers to be analyzed 
.fal iiM iu^Usa :u.n \U-m\ start and cotitrol children. The center selection 
|a ? :r'.H h-!:> Vm .a. v iitlri/id bc^MVise it was necessary to screen 2^5 
ventva h<:\^^iv fhv final ^ar-ple of W\ could be obtained; Smith and 
jU/r ^^ II H l.nr u rrn reenin^ inocest; tnpjoyed eliminated a dispro- 
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pottionate ntitnbi^t of enocti^^c ceuivn^^ Aft^ei ii vl^^wiDg leanonn for 
dropping center:; wt» have c<>nvlude<i ihjt n> ^^li^^w^ f I'.e tan r^^.^lt* (o^^r--^ 
the omitted cont^^rs bo!nK or It^ss ('UcrtJv*; fh.u^ tht^ liicltr^Jed 

ones. The Cialor st'^lect^iun b>un i jUh i/t^i Uim ,;iu?se theio w»te 

only 29 Inli-ycar < *nuorr; (Jtv^ Ha il . A l it^jsi nunbt'? of {mU • 

year centers would fi.we i/uide (he f-fUjn.ui H t\-r full ye^n lU-.ui :H4rt mote 

tnitced ihiit it v.i<, r)l*>taki ?o inv ludi ho I i v ) vo.u Crntots/) ihe 
selection i>f th^^ ituUvldu.d clitUiiou in lUv ^Uidy h.s- bevMi vfili<l?ed 
be C a 11 so it 1 :> p o s s i i o l } t i r t h «/ * on 1 1 » ^ 1 c h 1 I J to u > t • - ; n a vi- 1 t - o i o 
able than thi* Hoad St at t ohUdroit j;ui ch u Uo .Oialy or i vvvarlajh e 
W()uld undetc ol Mm I for via a dllloionto rhl> uoi/hl rhon h/ad f o an 
underestimate ot t hr^ Ut ad :iait oHnoi. Uar ro>df']s pi*^f ^r,tfM! ^Iw^ptoi 
2 demonstrate th a diitQ^ acV s in abil ity iou tlu^ iio td Siari and \ v>u^ u>l 
groups 0v>0 load fo bias under jur^e j*oloctUa» pt o^a dnr o , bn( w| I 3 not 
in others, ihus t ho isaio ^i^f bia ^ anoo*: b* ros?4v(d %Mthon( ^-ansWiodge 
of the prooednro utiod to a'0>l>;a vhMdio;^ Hoad ^tt ut and iontrol 

group. 

Svvoral a^^ua is oi th»/ r.iti ai al Oi.»ly>is o:>v<l Uv tfio htudy a?*- 
subject to qtu'/ition, .lad Wif hawo o.ojniad iho >Ce a u^Khouao toio u<d;eta* 
ainilysh; oi covata,nu-o r;vM!ol in sovotwil v.iV^- tot ^n^* r o.o^.rly.M l a , 
study tised ^»ionpoJ d.u.j Jn rhcU /aou'yais^ hisf rho f^.r r^t ungiv^il'^d 
data |>ia>!a*tied boojuao it p. >"« ro on H M rjr, ii pomt^a th' ho loai^ n 
of variables that * at^not be xtuid vhea thv dat i la >*ioaf od, atid ^itoii\ni\g 
appears i^^ oiiet fio advatU.ag.o-^o. Wo nave aSao> i-xparaled ' the 
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nuniber of socioeconomic and demographic Variables to be Included In 
the analysis to Include the available variables that we would expect 
to influence cognitive development;^ Head Start is only one of the 
dotorminaiu$.<>of cognitive development and we should include all rele- 
vant variables in our model of the educational production function. By 
including all relevant variables in the model also reduce the potential 
bias due to iripcrfect measurement of pretreatnient ability, A final 
{iifference between our approach to the' statistical analysis and the one 
used in the Westlnghousc study is that we have stratified the data 
differently. We have stratified by grade (first, second, and third), type 
of program (sutnraer and ' full-year) , and parents present (both and mother 
only); we have ton rather than twelve samples because there were too 
ivw observations to a^aly^e the third grade full-year samples. In 
addition, we have included Head Start-ethnicity interaction variables to 
permit Head Start to have a different effect for various ' ethnic groups * 
Our results for the reanalysis of the data are compatible with the 
Westlnghousc findings, but they differ because of the^diff erent 
stratification used, We have found Head Start to be inef f ective for 
white (inltiren from two-parent families, yet Head Start produced a gain 
uf over 3 ig points for white children frj)m mother-headed families; 
these trends were observed for both the summer aqd full-year samples for 
all three grades. For the flr^t grade samples, full-year Head Start had 
a ptisitive effect for all black children, but the summer program 
appeared effective only for black children from two-parent families » 
For ijccond and third grade samples only the second grade, full-year/ tnothe 
only saruple had a substantial positive effect for black children, but it 
was not statistically significant. Thus, fifll-year *and summer Head Start 
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ai^peai to hive <\ r.ivcrjblt^ it^racdU^Ue inp.icl on bl«uk children, l>ut the 
ijitt^vt tlvM'H not ap|uvn t *> suHtahuHi; for vhUc thlUlK^a Head Start, 
appCcHJ* to bi' i'tfiM t ive only vfuMi tti€* father absent* 

To <lt>te iiTsine ii the WvaA Stutt find control Kf'>^4^i^ differ algnlfi- 
< .MUiy v'n tht>iT >v>r ltH< utio^^ih: •U/U^iti Jifw rimin int analysi» w>is conducted 
for .{U ti n 'MD|^b h . Only tur rlai v ten H,i0;p)cB wen- the Hc?ad 

:;i.u?i <:%:^\\,iv\ Rtup n I i^n H i f ^ y dHf^Mi^n* at t )u? !> percont lovol, 

/md only lt>r tltr Hi' >i >;^a*h', hi;>th p^xcv^Xn^ ^iurs^n j ^aDplt* d<d the 
d H 1 1 If t^tiv e H ^ h itiy raViM iho luiitrol An alt+^inatlve approach to 

rhv d ruv t H^MTianr ^iudy h r-. bcin di^vl^td and appli.^'<l to iho firs't 
Kf^id*j. b->th patc^^t:. pri ta ni V4,,,i:p|. | f,,. i i t er na 1 1 vt> ;^pDroach tndicatea 
Uvat Jh^^ Head r-t.ut i vcv^hj \^^- f XiUM;trd to / >rt* iw<*r than 

iv^hCii*] ihnufvai ^rj f(M- ^>K^Htive r*'.t:. ^1 iboy had nof participated fn 
Uead Hr^ri^i; the H rst i nu^:;:a « , buUi pirerit^ IJeitd 5tart ehildrea 
are eT>tit:at «al t * hav^- >u v red /ippr ox i :r u e U , i f^erahs of p/>yeho 1 iagui st 1 c 
lo'-^^'t rhvn the oau<^l Ktoup had tf^ey riet pa r t ie i pvited lr> Head Start; 
for ihe I'^j] 1 -■■ycir s-CLph..^ He:' cfU. ij^-.if e i s 2.1 mea?hs. Far of the 

VMtmph's ve d.:5 no? eavi- f.:vidrf?Aa:< ,:a' a 'ierleec ^ieh-etien hla^^ with respect 
- ! *-1»v^eJ ved . i i'l i ^ 4^h*.'rhrr oi rea there es N*.:l.ectioa bi<u} on 

1 ^ i : r v;^ qui-:it i ^ri-^ .1 ,ua^"a, ^iii^wi*r.. Tiu:' iUtutimi-' 
I /vvun e. a ;ra V* J . ijeli* ste ih^i the kindergarten 

tl^-it ? ^a i. a* I ^: a r I ra i-i^^Nir^ wi.^ have (uurid rire 



hi Idj-en i.h> Ci^n.e I ttc^ 



So\' .al supplementary models were tested for the first gr,tde, both 
parents present samples to test some Vidditional hypothcsej), licad fU^irt- 
SES Interaction variables were added to the model to dcteroilne if {fiNUl 
S^art affected children from various backgrouiKls In different wayn; we 
fo^ynd that the set of Interaction variables h.ul nn signlf Icara rfie«j 
on the explanatory power of the model. Dunnny varinbles 
for neighborhood and Hea,d Start centers were adde<i to the model 
to see if performance varied across no Iglihorhcmds and if the 
centevs varied in their effectiveness. We found tliat the 
neighborhood variables were signilicant but thai^ the center sh}l:^y 
variaj)les were not. There is no signif ic.'int variatio?\ ol thv efh.<tiVf' 
ness of the different centers inclvided In ihv si ln^^houj>e v^..m\Ar- . 
Another supplementary model was lo regress the co>:rutivt» test scmv mt 
the socioeconomic and dem(^raphic back);round of the vhlldrfi} itmI varK*b 



for the organization, objectives, and curriculum of }l<ad Start 



elicit differences among centers; tlnis, tliis par t >! thi' jnjlvr i ro 

duccd no useful results. A final supplenicntary analv*. i ^ vas iatrli^^ ^ar 
to determine if Head Start i^^ more t»ff^'< tivo lor rbtUh*'n wl-^s* vn^t.hv 
work; we found limited support for the hy^nrhisii; tha Head S^ut i = 
more effective for children from mother -headed f e iH. u whrMs 5 Ue 
mothi^r works rather than wlien she veiriaias ir\ the Inn-v. 




of the questions used to learn center c harac t e r i s t i h x^vtc tvo br^'ati tv 
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2, Comparison with Other Evaluations of Preschool Programs 

Although only ,withiu the past ten years has the number of pre- 
school programs for disadvantaged children become large, there 
have been hundreds of evaluations of Head Start and similar programs. The 
reason that so many evaluations have been carried out is that compen- 
SQtory education is a new field and new approaches toward structuring 
these programs are constantly being developed and carried out. We 
have not sought to review these evaluations i, but have relied instead 
upon the .sunnnaries prepared by Mari^an Stearns (1971) and Lois-ellin 

i 

batta (1969) for the U.S. Department of Health, Education, and Welfare, 

Datta reviews the findings of evaluations of Head Start carried 
out between 1965 and 1969, Addressing first the question of the short- 
' run e¥fect of Head Start she concluies tliat, '^lany though not all 

studies of summer llead Start programs show that children ' s performance 
\ on general ability tests improved signif jcantly , although the scores 

\\ typically did not reach the hational averages" (p. 11). For full-year 

progracas Datta has found that> "data from the most recent [1969] 
studies of Full^Year programs indicate that performance tested immedi- 
ately or soon after Head Start reaches the national averages on tests 
of general ability aiTd learning readiness" (p. 12). In addition to 
problems in the design of the evaluat ions , Datta notes that there are 
at least four possible cxplanat ions of the gains achieved by Head ^ 
Start children, and tliese can be summarized as: 

1) the children gain in cognitive development, and the gains 
are attributable to the Head Start experience. 

2) the gains are due to exposure to a new environment, and any 
experience such as kindergarten or first grade would do as well. 

3) children in Head Start become familiar with the items in- 
Q ^ eluded on the post test and therefore score higher even though 

their cognitive development has not increased. 



4) children's attitudes toward tests Itaprove as a result of 
the Head Start experience and the gains on the cognitive tests 
are a result of the children trying to answer questions correctly 
after Head Start . 

With regard to the long-run impact of Head Start, Datta has found 
that most studies indicate that the control children catch up to the 
Head Start children by the end of the first year of formal schooling 
(kindergarten or^first grade), Datta and others offer several possible 
explanations for this outcome, but there is no generally agreed upon 
answer. One possibility is that the Initial gains were not really gains 
in cognitive development but were due to exposure to the new environment, 
gain in familiarity with the skills tested, or a change in attitudes - 
toward test-taking; if this is the case, then we would expect control 
children to c^tch up as soon as they come under similar influences in 
school • Another explanation is that the control children learn from the 
experience of the Head Start children; this theory is sometimes 
referred to as "horizontal diffusion," Other explanations involve the 
school and home environments. The teachers may set the standards of 
the classes at the lower level of the control grrjup, and this permits 
them to catch up to the Head Start children. It is also possible that 
the Head Start children react negatively to the more structured approach 
in formal schooling, or thai the teachers are unable to cope with the 
more active and inquisitive Head Start children. A final possiblity is 
that the Head Start children do not receive the reinforcement in the 
home that is necessary for continuing progress in cognitive development. 
Obviously the policy reconanendations for Head Start depend greatly on 
the reasons for the decline in the effect. 

The study by Stearns reviews the success of Head Start and other 
preschool programs for disadvantaged children conducted through 1971 • 
Stearns's findings are similar to those of Datta; she has found that 



most studies of preschool programs show an immediate impact on cognitive 

development, but the gain is rarely as high as 10 IQ points. She also 

concludes that there is no critical time period between ages two and six 

when preschool programs are most effective. In addition, there is no 

conclusive evidence that the length of time that the child participates 

in a preschool program significantly affects the impact of the program. 

Stearns states that some programs are more effective than others and 

that, ''The more a program' is well-formulated , well-organized, and 

focused on intellectual attainment and language skills, the greater are 

the ehanges in children's intelligence test performance." We were unable 
to verify this findr.ng with the Westinghouse data. 

The reviews by Datta and Stearns indicate that preschool programs 

usually do prodiice small, positive immediate impacts for disadvantaged 

children. Our reanalysis of the Westinghouse data has led to a similar 

conclusion, except that ve detected no gains for white children from 

two-parent families. 

3, Policy Implications 

Head Start and other preschool programs for disadvantaged children 
have remained popular in spite of the findings of the Westinghouse 
study ana other evaluation efforts. However, the great majority of the 
evidence we have found indicates that preschool programs produce 
immediate gains of about 5 IQ points, and that the effects of preschool 
education appear to last for at most three years. We now address the 



questions of whether or not Head Start has met the goals established 
for the program and if it is worthy of continued funding. 

When Head Start was origina).ly planned, the expectations were 
quite high. Steams (1971, p. 2) summarize^ the underlying philosophy 
as follows: 

The idea [of Head Start] was to nip failure in'the bud with a 
multi-faceted boost in a single generation. The child who thus 
got an equal start, physically, emotionally, and intellectually, 
as he entered school Would not be subject to failure, would 
not fall further and further behind his peers, would not drop out 
and become unemployable, and. thus would not bring up another 
generation in poverty. 

It is clear that Head Start and other preschool programs have not come 
close to meeting these lofty goals, but this does not imply that 
preschool education should be dismissed as a failure. Head Start has 
produced some immediate gains in the cognitive development of 
disadvantaged children, and we must determine if these benefits are 
worth the expenditures of the program. Considering the great popularity 
^of Head Start, if the cognitive gains are not vieVed as being great 
enough to justify the costs, efforts should be made to improve the 
cognitive components of the program. 

It is apparent that unlike many other preschool programs, Head 
Start-did not emphasize the cognitive aspc^.ts of the program. 
Steams (1971, p. 117) claims that: 

The Head Start goals , . . did not include school preparation, 
much less emphasize it. ^\nd it is clear that the majority of 
Head Start centers did not take academic achievement as a pri- 
mary goal. It was de-emphasized in all suggested curricula for 
Head Start programs issued in the Federal guidelines. 

Although we have found in our review of the evaluation literature that 

no one particular curriculum is superior to any other, the consensus 
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Is that cognitively-orlented programs do produce larger cognitive gains 
than other types of preschool programs. Two of the leading devel6p£rs 
of preschool programs, David P, Weikart and Carl Bereiier, have reached 
this same conclusion in the Stanley volume (1972), Thus, one policy 
recommendation is that if enhancing the cognitive developments of children 
is to remain a goal of Head ."^Starf: more emphasis should be placed on 
the use of cognitively-oriented curricula. To retain the decentralized 
administration of Head Start the Office of Child Development could alter 
the guidelines for programs and make many curricula available to the 
centers. In this way Head Start could be made as effective as other 
preschool programs while retaining its unique combination of local 
autonomy and fedeirai guidance, . ' 

The conclusion of the Westinghouse study that summer Head Start 
programs should be plaased out and replaced by full-year programs does 
not appear warranted by our reanlaysis. Although we discovered some 
instances where full^year programs appear to be more effective, these 
differences are not great enough to merit the large increase in 
funding required. Perhaps as the Head Start curricula become more 
effective the need for more full-year programs will be more clearly 
demonstrated. 

No matter how large an immediate impact is produced by preschool 
programs, they cannot really be considered sucessful if the gains are 
depleted within a short period of tirae. The policy recommendations for 
sustaining initial gains will depend upon the reasons for the subsequent 
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loss. If the ^initial gains are simply an artifact due .to the initial 

change of environment or changes in the children's attitudes toward 

taking tests, then efforts must be made to develop programs that 

produce real gains or preschool programs should abandon the attempt to 

affect cognitive development and concentrate on other aspects of 

development, Stearns suggests that programs where intervention begins at 

even younger ages should be tried as well as programs which focus on, 

the children when they enter first grade. Some researchers, such as 

Raymond S. Moore and Dennis R. Moore (1972) claim that children are 

not mentally and physically developed enough at age five to begin 

learning to read and count; they advocate that programs stressing cognitive 

development be avoided for children under six, If the gains from- preschool 

programs fade because the public schools do not reinforca the preschool 

experience (or negatively reinforce it) then other actions are called 

for. Stearns (1971, p. 145) suggests three solutions to this problem: 

1) change the goals, methods, and/or content of public 
school progratkis, 2) make pr^schodl programs more com- ' 
patible with' existing primary programs, 3) make both 
the preschool and primary proj^rams plan a sequence of 
experiences under compatible philosophies. 

A final possible explanation suggested by Stearns for the decay of 
cognitive gain^ is that the home environment does not suitably rein- 
force the preschool experience. If this is the problem then attempts ' 
should be made to modify the home environment, to remove the children 
from the home environment for a longer period of time, or to modify 
preschool programs so that the existing home environment can be utilized 
to retain the effects of the program. Thus, further research Is needed 
to 'determine why preschool programs do not produce more permanent 
gains. 
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Preschool education remains an area where a great deal of additional 
research is needed. We do not agree with the statement by Jensen (1969) 
thdt "Compensatrory education has been tried and it apparently has 
failed." His conclusion is premature, as the field is too new to dis- 
miss at this time. Preschool education can produce some^gains and 
research should continue until we learn ^ow to sustain and enhance 
these gains. At the same time we must realize the limitations of pre- 
school education. As Jencks et al . (1972) have correctly claimed, 
education will not eliminate inequality in our society. It is likely, 
however, that Head Start and other preschool education programs can 
play an important part in the education of disadvantaged children. 
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Appendix , 

Additional Empirical Results 

Because of the large nvriVi^^r of samples we have considered and 

the great number of cognitive measures available from the Westinghouse 

data, we have included much of our analysis in ^is appendix rather 

♦ 

than in the text. This has been done maiiily to spare the reader from 
the task of wading through an additional 59 tables, A brief summary, of 
the Appendix appears in Chapter 5. There are four groups of tables in 
the Appendix and a description of each group appears below, 

1. Analyses of the Subtests for the First Grade, Summer Both Parents 
Sample (Tables A-1 through A-19) ^ 

In the Westinghouse study the analyses of covariance were performed 
for every sample using each of the subtests for the cognitive measures 
as well as the total test scores as *the dependent variables. To keep 
this dissertation at a reasonable length, we have reported only regres- 
sions using the mean of the cognitive tests in the text. Although 
Hilderth et al. (1966) and Kirk et al. (1968) discuss the total scores 
of the MRT and ITPA as being the sum of the subtest scores, we have 
used the means in our analyses to make the scale comparable f or v^hfe'^ 
total score and the subtest scores; this linear transformation of the 
dependent variable only affects the scale of the regression coefficients 
and has no effect on the statistical significance of the regression 




coefficients or on the coefficient of determination* The only other* 
modifications we have made in the use of the test scores is that we have 
employed the mean of the nonzero subtest scores and we have swipped 
all observations where three or more of th6 subtests on any tjest are 
^qual to zero. This procedure has been used because zero scores indicate 
that either the ^hild has not taken the subtest, or he is so retarded 
that he is not of interest for our evaluation. 

Table A-1 gives the correlations among the ITPA and MRT subtests 
and means for the first grade, summer, both parents sample. All of the 
correlations are positive, and the coefficients range in size from .125 
to ,869. The correlation between the ITPA mean and the MRT mean is ,608. 
Hilderth et al, (1966, p. 12) present the correlation coefficients for 
the MRT subtests that were found on a sample of 12,225 children; the 
correlations in Table A-1 are frirly close to those* reported by Hilderth 
et al. The MRT manual's claim that , "none [of the correlations] is so 
large as to suggest that any two of the tests are measuring identical 
or nearly identical functions" is subject to question. Low correlation 
coefficients can be an indication that the individual tests are highly 
fallible, and high correlations could be indicative of a high correla- 
tion of the various skills measured by the tests. 

The regressions of the subtest scores and the mean scores on the 
set of socioeconomic and demographic characteristics are contained in 
Tables A-'2 through A-19, As we would expect when the dependent variables 
are highly correlated measures of similar skills, the coefficient for 
Head Start when the mean of the subtests is used as the dependent 
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variable is approxima equal to the mean of the coefficients for 
Head Start when the subtests are used; for example, the coefficient 
for Head Start for whites when the ITPA mean is used as the dependent 
variable is ^-.361, and the mean ojf the coef f icients fot the subtest 
effects is -.365* As we have found for the regressions discussed in 
chapter 5, the coefficients for many of the socioeconomic and 
demographic variables are somewhat unstable, and the coefficient for 
a variable may be positive fpr^one subtest and negative for another. 
The regressions in Tables A-2 and A-] 3 are also found in Tables 5, A 
and 5,5 in the te^t and are also reported ixx Tables A-24 and A-'23; this 
repetition has been done' to facilitate comparison between various 
groups of regressi,on equations. 

I ' ■ ■ ; ■ 

x2* Regressions of Mean Test Scores on Individual Characteristics for 
All Samples (Tables A-20 through A-39) 

■ The next group of tables contains the regression equations with the 
ITPA mean and the achievement test mean (MKT, SAT2; or SAT3 depending 
on the grade level) used as the dependent variables for the ten samples. 
As we have mentioned in the text, the data were stratified by grade 
(first, second, and third), type of program (summer and full-year) , 
and parents present (both or mother only); th^re are ten rather than 
twelve samples because there were too few third grade, full-year 
children to analyze. Tables A-20, A-21, A~2A, and A-25 are also contained 
in the text (Tables 5.4 and 5,5) and need not be discussed again; the 
Head Start and kindergarten coefficient's of th^ regressions using the 
ITPA mean as the dependent variable are listed in Table 5,5 of the text. 
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Regressions for the samples where only the mother is present are 
riot reported In the text because there were small sample sizes and the 
coefficients did not differ much from those found in the samples where 
both parents are present. For these samples th<e variables for the 
education ahd occupation of the father have been omitted from t^e 
equation as they are not relevant. Variables for the marital status 
of the mother have been added to determine if the reason for the absence 
of the father ^ffects cognitive development. The reference, group for 
the marital status variables is divorced mothers, and the other cate- 
gories are women who are separated from their husbands (SEPAR) , widowir 
(WIDOW), and women who were never married (NEVMAR) • Table A-22 gives the 
regression eqyation for the first g^ade, full-year, mother only sample 
when the ifPA mean is used as the dependent variable. None of the mari- 
tal status coefficients are statistically significant, and only the . 
coefficient for widows is positive; in Table A-23 where the MRT mean 
is used as the dependent variable, all of the marital status 
coefficients are positive, but insignificant. The coefficients for the 
marital status variables are insignificant for all 20 regressions 
reported for samples where only the mother is present, and the si^ns 
of the coefficients vary from sanple to sample. 

Two versions of the Stanford Achievement Test (SAT2 and SAT3) 
were used as cognitive measures for the second and third grade samples 
in addition to the UFA, which was administered to all children. We 
have only reported the Head Start and kindergarten coefficients for the 
regressions using the ITPA in the text because only the ITPA can be^ 
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used to make intergrade comparisons, and It is easier to Interpret^, 
the coefficients when the ITPA is^used. It :ippears that both we and thcf, 
Westinghouse researchers have scaled the SAT incorrectly. Due. to some 
confusion about the coding of the SAT scores » the SAT scores used in 
our analyses are multiplied by a factor of ten times the true score. 
The SAT scores reported i-x the Westinghouse study are one-^tenth of the 
true scores; although they do not discuss this, it is apparent from 
examining the reported scores and the average scores in the SAT 
manuals. These, differences in scale do not affect the findings other 
than chajiging the regression coefficients by a factor o.^ ten. 

The SAT manaals, Kelly ct al. (1966) and (1965), recomiiend ihe 
use of the battery median as a measure of total achievement; because 
both the S^T2 and SAT3 have an even number of Subtests, the total score 
is actually the mean of the two middle-ranked subtests, We have usc4 
the battery meari in our reanaiysis because the mean better reflects V 
perfortaance on subtests. The SAT manuals otfer only a percentil^^ 

chart for interpreting the scores. For the way in which we^have scaled 
the SAT scores a Head Start effect of 10.0 SAT points is approximately 
equal to a gain of 7.5 percentiles for children at the level of those 
in the Westinghouse Samples for the second grade, and a cocCficient of 
10.0 for the third grade samples is approximately equal to again of 
4.0 percent lies. As mentioned in the text, the only significant 
coefficient for Head Start that we found is a negative one fci the 
second grade, summer, both parents* sample (see Table A~33) ; the 
Westinghouse researchers also. found a significant, negative coefficient 
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for a comparable sample. When thelTPA mean was used as the dependent 
variable for this sample, a negative coefficient for Head Start was 

found, but Iv was not significant (see Table 

'■■ * . ' 

3\ Head Start Discriminant Analyses (Tables through 

As we hav^; rriontioned in the text, discriminant analysis has been 
used to determine if the Head Start and cortcrol children/dlf fer . 
s^igniftgantly in their socioeconomic and den^ographic backgrounds. The 
discriminant analyses present evidence concerning whether the regression 
coefficients are biased, but we can tnake no definite statement 
concerning the bias ' issue based on the discriminant analyses , This is 
because some important background variables (such as parental attitudes). 
^ were not available for the analysis, and differences in background are 
not a sufficient condition for bias. For only two of the ten samples 
can the hypothesis that the Head Start and contrpf' groups have the same 
means on the background variables be rejected at the 5 p^c'ent level, 
Vhesc two samples are the first grade, full-year, mother only sample 
(Table A-41) , and the ^^^^ grade, summer, both parents sample ^ 
(Table A-62), In both cases it appears that the control group comes 
from a more advantaged background. Quite surprisingly, a positive 
effect for Head Start was found for the full-year sample (statistically 
sign if leant , for white children), and a posit ive^ effect was found for 
black children in the suDiner sample (sec Tables ^ A--23, A-'24 , and 

A-25), For the other eight samples theiu is no clear evidence of 
control group superiority, and this reduces the likelihood of our 
understating the effects of Head Start in our ^^gressio^s , 
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4, Kln^dSrgarten Discriminant Analyres (Tables A-50 through A-59) 

Because, we found such 'cbnsistently high coefficients for kinder- y 
garten and beca'use no attempt was made in the Westinghouse study to 
match the children who attended kindergarten with those who did not, ^ 
we have also conducted discriminant analyses for all ten samples 
using t;he dummy variable for kindergarten attendance as the dependent/ 
variable. The results of thcfse analyses differ sharply from the Head 
Start discriminant analyses. The F-statistics are significant for all 
ten samples, and the coefficients clearly indicate that the children 
who attended kindergarten came from more' advantaged bakcgrounds* The 
coefficient for income is positive for all ten sam'ples, ,and it is 
statistically significant at the 5 percent lcv6l for eight of ^he 
samples. 

There is a great deal of information that we have not included 
in the tekt or this appendi^c because it is of ini-erest only to a 
small number of readers. The means and standard deviations of all 
variables for all samples available upon request' from the author, 
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Table A-1 (cont.) 
Abbreviations used in the correlation matrix. 



AUUREC 




Auditory Reception ITPA Subtest 


VISREG 


= 


Visual Reception ITPA Subtest 


VISSEQ 




Visual Sequential Memory ITPA Subtest 


AUDASS 




Auditory Association ITPA Subtest 


AUDSEQ 




Auditory Sequential Memory ITPA Subtest 


VISASS 


= 


Visual Association ITPA Subtest 


VISCLO 




Visual Closure ITPA Subtest 


VEREXP 




'Verbal Expression ITPA Subtest: 


CRACLO 




Grammatic Closure ITPA Subtest 


MAN EXP 




Manual Expression ITPA Subtest 


ITPAMN 




ITPA Mean 


WORD 




Word Meaning MRT Subtest 


LIST 




Listening MRT Subtest 


MATCH 




Matching MRT Subtest 


ALPHA 




Alphabet MRT Subtest 


NUMB 




Numbers MRT Subtest 


COPY 




Copying MRT Subtest 


>fRTMN 




MRT Mean 
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Table A-2 

Effects of Individual Characteristics on ITPA Mean 



Independent 
Variable 



Coefficient 



T-Ratlo 



- ,1860 









..-.-..llkIZ.112 


tV t ^ M - 




• ^ ■ • ' 




MU • 




\ 




M 




j/^r_ 




*^ 0 L • 








^ - 




fjr/> * pf» «- \y 










-.2iiirJ_1^2_ 




« " -I J. ^ 


*" ^ n u 




' — ' 




r *^ ^ 










_ 1 r 1 0 


* ^ r K< 






~ 1 a !E r. iif 


L - 




W ^ V • M 


~ 1 * 1 1 ^ ''^ *^ 








^ r o 7 o c 1 f c" 















.-1.9 70 3C- 



\ 1. 9771 f 
— 4»&CAaJi. 

— ^f^i-aic- 
— ^aizk-^ 

-l.L"7'^5r 

-1. 9qr«47 

1.77«;8? 



Note; The sample (623) In this table and for results reported through 
Table A-19 includes those froin the first grade with both parents 
present in the summer Head Start program. 
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\ , ■ - • 

Table A-3 

Effects of Individual Characteristics on ITPA Auditory Reception Subtest 



Independent 

Variable Coefficient T-Ratlo 









-1^68925 








- — 




-.66705 


-i*nci:ii2oxL_ 


r^^^hZZX 


1 • ? ^3 ?^^r ^ 












l*?J?IlZ:2.ti.ill._ 


— .74?U&- 




.229)31 


I ♦2-mG£L-^lIl-- 


' —^ajsa. 


1J^?^>^^11 




^ 7 c; 9 1 7 ^ - ? 




^ n c c 0 ^ nr 






-«-aZ12G- 


• ir ? 'I ^ r 


-.i6'»5& 


-_»_71.^2A Z-^ 


--^.2££J3- 


- , rr ? 


-2.2 8^«»1 


^ ^ r Q 0 r 1 ^ 


-2.S71C5- 




. 6 0521 








-3.33P16 


^ ^ t4 r 7 0 r ^ 7 ^ 


- '^a£_31_ 




1.9flr'^2 








-.99766 


%ZZ.^ '>7f| c 1 


2.2Z2ie 




1.39C71 



•= .1604 
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Table A-4 

Effects of Individual Characteristics on ITPA Visual Reception Subtest 



Independent 

Variable Coefficient T-Ratio 



irr, . ^rrjicA'-t^r l^SI^^^^— 

M -7 o - , "* 'i 1 ""^ ^ T -^0 7 2^^7 

r r -> 1. g ^ ^ ^ r 1 • 8^ ^ ''^ ^ 

yr^*}Kry " ^i^^^Lr/irr.r.Z- ^qny,^ 

-.rnx?A-L-.-- r^ ^^" ■ ' — r^ l 

crrn^rr .^^z t^d l ai ,4K>4af 

tA'~_yAK- _ 



= .0881 



w ■ 

■ ^ ■ ■ . ' ■ ■ 
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Table A-5 

Effects of Individual Characteristics on ITPA Visual Sequential Memory 

Subtest 



Independent 



Variable 


Coefficient 


T-Ratlo 




1. % it. ' * 




.Mil- ..• — — 




o c c r* 

^ — — » 3 S 5 5 b — 






-•179m 


.Si~ ~y ' 


■-» W » , ^ «-s «^ 

^ . . , .^i — 


1 « c 


kit I ^ ^ 




- . 1 «| 7^7 


M -OH" . 






M T 




1 S 1*^? 




■? o f » n r ^ 


— -^=^1-S4SC— 




* • H >H \ \ 




%i r\ ^ 1/ t 




" ♦C2170 


*^ p c r* M 










-r^sojiJa 




• X X ~- ^ . *^ 


^7 *, f» O 


M 0 ^ * 


< ■ — — L 


^» 7. o lU_ ; 




7 7 1 c n O,'^ 


.50<»79 


<~ r* 4 




. ♦ 95-1! "-3 


»- nr 






^rr 




..„-.5113£ 


r- * [_ r» 




1.77117 






1-1 <»<»«^r 


r /» n T 




.15157 


" - UN '"K 


. . ,^7^:7lc7 


.P23-91 


n L ;/ 




-l..-»71?C 


V r V ft >/ 




- 2.E«ir,k2 






-.C7t<S9 








1 V V 'T' 




. ?«4^«1 






- •ex'jii 




^ y^r> c <^ r '^ c i\ 


.r9?37 

* • — <- - . — 



= .0587 
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Table A-6 

Effects of Individual Characteristics on ITPA Auditory Association Subtest 



Independent 



Variable Coefficient T-Ratlo 



^^'^^"^ .-'^r^'c-'^ • .q0927 

-A<?^ ^r.f^xj7^x._ _ _ _^t^aQ 

^iC-IW-^ V- -*i-^tl^-^l- - -^(^7?4^ 

y.niJH<:X - ,i4.V7_rp,'V07 ^2JJL5_J4_A 

'■^'''^L' ,9551t \ 

^yoAt . nosn-^l. -1.71716 \ 

'■''■■^ .?1.^'<'^^71 • .2P019 \ 

__,zn:VM4r^___ ,it9^?.__L 

'"'^^ -1 .-jL^zrixaftjjL — -l^jfjj^e— — \ 

xAitx^t- .>i^-X7r T fi T -i i.29?r:c \ 

-.q-T'TS'^^^" -.9ftr«*7 \ 

PA"*^-'*!^ ^4.,_r ar^C-n^ flr'_,„ i ^ c 7;, 3 > 

-^'LAC' -->,o-.7oo,-5o -2.e9175 

McyiM— - ,j3L^f^^.r4jai^ — . _ — .^z^&^^at— 

-^^t^^^— -? . 1-S?-Ll^f: 3 601(0 

1LK»" 



= .2020 



V 
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Table 



Effects of Individual Chafacterlstlcs on ITPA Auditory Sequential Memory 

Subtest 



Independent 
Variable 



Coefficient 



T-^Ratio 




.Morxii 

^\12A\ 

r 7 o 

r a r L *> 

^^^K^l 

FAUN'TK 

M^yA.:^ 

I ( M r o 

?LKir 



^ rt c, p ^ ■» "7*^ 



12£ 2C„ 
1 . 9?T7'''^*;r 

-I n . 7? 

t5f,2!3.- 



50515-7- 



. 89''76 
1 >n»;«ntp 



.97118 

— 

a»JL9i79 
--.5eP?2 

•i.<i59r(> 



•1. 37525 
■.2. J£££Le_ 



1.23<»'>'» 

1.2<^r««l 
-.5<tPtt7 



-l.lC9r>9 

.2»«iis_7_oe:- 



= .1320 
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Table A-8 X 3' 



Effects of Individual Characteristics on ITPA Visual Association Subtest 



Independent 
Variable 



Coefficient 



T-Ratlo 



^c.H:it^ — 

T N' C 0 * ' ^ 

. i^C-r 

M7 O 

MAIJMCK 

r- V f L r 
^llOU-, 

-^'"r - 

r * <^ r M * 
Mr VA M r . 

l/T VP'* 



1 •^.'^^Di^^'^q/::'" 

4L ^ ^ f* f~* ^ T 

- A^:r_^_^^Lf^a_- 
\ 7 q 7 7 1 -> 2 U 

:^7<>j?je: 

, ^n Tlf XQ^:^^ 

.^IXIAS^IA^I-^ 

^i^,370a7 G.^^ 

^ c 7p 7j 

^ ^ n oj> -7 p _ 

7 A * ^ * *- ^ 

-TrJX- ^ ^ ^ 7 ^ ^7 

-1 . I'^^'''»4r7 

- - - A • * • ♦ "-r- ^ ♦ ----- »— 

— 4 ^ r t r o 1 i| r 

^ T 7 ^ "T^ 



-•i<#riB 

^?44iilK_ 



••90??7 



"^.PSf^lO 

,,-7^XL^3 

-•5299r 



r"^ = .1593 



/ 



Table A-9 

Effects of Individual Characteristics on ITPA Visual Closure gubt est 

' — • 1 — — • — . " ' 



Ind-^pendent 
Variable 



Coefficient 



T-Ratio 




3.5 3?T«J 

-1.017S't 

-.519SC- 
-1 .«I2'^G3 

--i.eaifti- 



- .1010 
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Table A-10 



Effects of ir,dtvtduaj\havactcrt8tlcs on ITPA V erbal Expression_Subte8t 



IndcpeinJent 
Variable 



Coefficient 



T-Ratio 





17, 






. ^ 




T M > 1^ M r 
















~* o r * ^ r- 


















,ni=Lcr:TkJ: 


Mr ^ 1 ' 


C, , 


0 1 f ^ r 


VC ^K "L 




P p ? ^ r ^7 


M t> * 




7 ^ 1 r o *" 








r > * * ^ 










,i4 an ...... ... 












• 1 P ^ ^ u ^ 








r *- 








- ■I 










^ r V. - 




^ o f . 












, 7 ^ /l 


Mryvv 










-> 7 - J- - 




* 








, r r - 






. " :^ a : ^ a 




1 





-1. 2mi7 

^f.CL2Af-- 

-.1 T7<=7 

-1. 

-2. << 31SA 

. 33-^q 9 
^(^^s^a^'.- 

-.91"? 11 
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Table A-li 

Effects of Individual Characteristics on ITPA Grammatic Closure Subtest 



Independent 
Variable 



Coefficient 



...i^s^iizi^ikr. 

522115 J Ck 



T-Ratio 



-1 , ipr"^fi 



1.69«-16 
.5C2r>7 



-^^8 lift CS- 
G3«21 



-?tX-l,P7S 



-1. 99?«5 



-1.56169 
2.06H23 



= .2518 



199^ 

Table A-12 



Effects of Individual Characteristics on ITPA Manual Expression Subtest 



Independent 
Variable 



Coefficient 



T-Ratio 



T ^/ ^ O M ^ 

M n u ^ 
^i^ric 

^^n ''^ M 
r »- M ^ 

^ "» o 

rrr 

r • ^ ' " ^ 

f- c r M T 

V ^ M ^ 

n » I M r r> 
y ^ y u 



1 • <^9p'^''(f'^ 



■ 1 »& ? Q G 4- 



■1. 10??8 
-3r.lf IPO- 
.D7t»G5 



•1. 13059 




?.C31o8 



= .0767 



Table A-13 

Effects of Individual Characteristics on 
MRT Mean 
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Independent 
Variable 



Coefficient 



T-Ratio 



-Anr 

■ M-^X^ — — «— — 

M O f C- O ' 

w O r r ^ 

'-'^ 
rr.riu^ 

rn r 
* r L ^ o 

' 5 ^ M 

?L * 

K T ^ 



- ^ 74xn^.:? f.a™ 
, 1* p o ^4 >^ r, 7 ■ 

- . c c (4 7 1 L, 
- 1 • *" 1 1 

-.-'J-a^i^ir„_ 

7"^ ""I 

- , Q £^ Q4 t 

, 7 o p •; " 'I -"^ 



?r?7^ie^ 

-1,9777C 



.99*'^ 5 



1.6i»?93 
l.lirC5 
-.89119 



-3.15095 
— 1.-50 

7.D7«13 
— 1> 1 9 <> 7 7- 

-.937?? 
1.270(m 



.2088 



ERIC 
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Table A-IA 

Effects of Individual Characteristics on MRT Word Meaning Subtest 



Independent 

Variable Coefficient T-Ratlo 



AC.r, ^. ^ <i.ZSS5^-«4 2£: 2^GXi2&k~ 

MO^KTL > •r.TlZH 14.11 — _--<..C(l£15 

MCUfi^K » 324^22^:37--- • 

''^''H': ' ..i553crm ♦ihxtj 

''r" „r-*5^akr4??2 . ^-^l^ilCZB ^ 

rAiKi L -1^ ^r.rp^ir ^ic -7>F2Q4? 

"^^UN^K -i*m':i4 7 7 G i --^2 « Ds^ia.-^ , 

-^LACi^ 07-rii;^r 17 -1.49722 

yrrAM --i*rG^B£i7 42 . ^a*^52rc - 

L K M . 3 7 ? m 2 f T 1 ♦ 7 1£CS 



- .1735 
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Table A-15 

Effects of Individual Characteristics on MRT Listening Subtest 



Independent 
Variable 



Coefficient 



T-Ratio 



_GU.TtiX — 

Mr OH': 
^^ru: ^ 

rrr. . 

YA ^♦ 
c ( f M r '> 



r,a7r::r?.c5i| 

' 1 • 1 ^ ^ ^ ^ r n 

• ? r 4 ? '''^ 



1 .f'^if^'^'^rr 



— 2i.€9r.n-i! — . 

-1.51T15 
— l,5J^K-2 0 — 
-2.283^7 
o 3 ° ^ # ■ 
•837C5 



— ^104^4 

— 

.5-'D16 

— ,OGPW — 
. 55f 51 

— ^7if£46._. 

.69^02 

r^fr^^ 

-3.31'^«»C 

X^&CPC—- 

1,6«»3G7 
- 1 .1?7T0 

— ^1,M7<*3 - 
2.29527 



,1668 



ERIC 
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Table A-16 



Effects of Individual Characteristics ort^ MRT Matching Subtest 



Independent 
Variable 



Coefficient 



T-Ratlo 



MP ^r* 

pnr ^ 

HCCKIL 

-nufiii 

r- "T o 

r !^^}^]^^ 
r ?^ cr M ^ 

Mr x*^ M 



org ir 

3'^?7""-4 7^^ 
.3JL1ZZZ£5_ 



71E56/15£ 



C 7 t| np Qo 
^^71 1^ 7c: 



c r p £ Oil 90 
1 *^ 1 S ^^'^ ^ ^ 

r -'ocr'-jrr 
'> o r 



?.S79^n 



?«73«f?5 
2.S7;?77 



2.150Q7 
..797SZ 
1.77in<^3 
^ -42 79a 

• 2e«#ss 

.r^J2:i£^ 



-1 •0^^29 
"2*22707 



-•57*^12 
.^03073- 



.1668 



ERIC 
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Table A-17 

Effects of Individual Characteristics on MRT Alphabet Subtest 



Independent 
Variable 



Coefficient 



T-Ratio 



, 771 S^3 2C^- 

. 7 7r ^^l^'^-'^- 
• . A. i 

^ja^'-^.o^ii-, 

- .q^inarn-l? 

-1 • 7^Hl3-^^u- 
*. • 

— « '^^ ^7*^ 7 
l^x_Tc:A7!4ri 

7^ 7Ct^pJOQO 



-1. R&l T f 



^ . 1 BJO^*- 

7.28757 

— t^rvT^c-Sa- 

. 87'^3 
,6,57(14- 

. 52f^ 35 
-♦5C77-S- 
-1. 03711 



-1. 8eo''7 
-1.70?"«» 
?. 34«;«»3 



2.12?«H 



R = .1172 
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Table A-18 

Effects of Individual Characteristics on MRT Numbers Subtest 
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Independent 
Variable 



Coefficient 



T-Ratio 



CON'TAN^ 



c y M V r ' 



7 , «j o 0 o '>7 j7 

• ^^.IC?^ 
2 * 2 ^ C 7 22 

-I . UlTticpo 

-1 r2*^17i:2^ 

1 » S *^ 

^ o ^ 0 c fr o q'i 



. B?r|.o 

7«8ft?i.7 - 

-.581?! 

1 .F07G1 
^ •6919^- 
•92959 

l.li:>«9 
~.1?«^?9 



.6S19C 

-.3115!:. 
■1.02<<'>8 

-2..P2C53- 



-?. 19115 

-3.t»9»57 
-1.58251- 
1.477C0 
--.'^3 7?4,_^ 



•1 .oiru? 

2 tip 31- 



.1621 



ERIC 



Table A-19 

Effects of Individual Characteristics on MRT Copying Subtest 



Independent 

Variable Coefficient T-Ratlo 



.-CHita-. 

T'-nir ,nnr].ir;r^. •GC-r-?-3 

r ^ ? /1 7t rjp. -1 r.'^ ♦ 4^ U^'^^J ~ 

TAUW'^K -1 ,A'>r:i7r:ir -7^5700.^ 

nLA':t^ -1 .'>919^^'^^'^ -1«9^23C 

M^YiM ,i;7/irr;p-f;u ,_„j,^Oi44jp^9 

„ntxTMr. _ ^aJi<i7u.rtx.. .^^-3^I_q.7 



« .1367 



•i 
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Table A- 20 

* 

Effects of Individual Characteristics for Grade 1> Full-Year, Both 

Parents Sample on Child^s ITPA Score j 

— ^ — . ^_ _ 



TNOTPEN-If^T VART42Lr COCFfTCTrNT T-''ATIO 



CHILD -.3>5«<? 

- AGE , - . l.HHH E 

K!:OHS-._ .__-.5S23,7 

M79 -1.779 7 

HOB -.51?.35 

■ MOCLCR -?. "itill 
MOSKIL - - -.3rC7E 

KCURIK^. -1.-BC22 



-1. 3 A«* 

- .. - ?,71? 
3. 

2.515 

-..'jE3_ 

-. 3BS 

-.327 

- i. S?** 

-,nni. 

. .-l.lCl- 
.Tti*' 

- - - . 1.C2 7 

-1. 89<; 

- ■ -.9S5 
-1. 993 

^=1 ^CTC _ ^ 

FACLtR l,?.Sm 

FASKIL - - - ^ ' .5 755 3 

FASCMI -.22lt»C 

FAUNSK _ . --.1C31 e-01 

KINO ' 7.t|73C 
° LA.C K— — . 3 IC 1 



^URAL ^ 1.1&77 

FHSG -1.73rC 

^FSOHS -.'3«4991 

F79 -''.1^81 



MEXIM -.469M9 

._3LCKHS . . 2.r39 5 

MEXHS ,<i07e «<-»-0l 
9 UK T NO -3.5Ft» 9 

rONSTANT 11.99G 



.3736 
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. 5?? 
. 191 
-.191 
-.03Q 
3. 93S 

-. 32« 
1.785 

■3.1C7 
?. 82? 




ERIC 
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.Table A- 21 

Effects of Individual Characteristics for Grade 1, Full-Year, Both 
" Parents Sample on Child's MRT Score 





COE^^TCir NT 


T-OATIO 




- - — - " ■* *i c r" '■ ' 




CHILD 




-?»53? 


INCOME 




2. 791 


AGC 


• •^317C 


2.117. 


HHSG 




- . 5^2 


.-JtSOHS _ 


„-,?e.ici _ 


- - ..--1. tcs _ . 


M79 


-i.rftST 


-i.3e«; 


.....!^C6„.^ 


-1.7P11 


-i.aci 




Oifl ^ 


- 1. 6r«4 


MCSK XL _ 




-1.550 


MOScMI 


-I. 9''1 4 


-2.04'* 


. . . . . ^^. OUNSLK 


^-i.x'yi^ 


-2. 251 




.5-^791 


1.73'? * 


_ RURAL-. 


.?1C1€ 


1.213 






-1.155 


r >OHS . , , 


- . J297 S 


-.5G9 






-.351 






— -/—.sec 


FACLCR 


2. 72e 5 


/ 1.885 


- ^ rASKIl . - 


1.3175 


/ 1.369 


^ L Ml 




/ .533 


FAUNSK 


.21G5'4 . 


. 3CS 


KINO 


-.■'co-r e-01 


-.058 


?LACK , ... 




-2. Zll 




-tl.<3C?l 


-2. 2C9 


. - _ SLCKHS 


1.1P32 


^.722 


MrXHS 


.5193 3 


.573 


^?LKIND 


. - .293C1 


.121 


CONSTANT 


7.3'^12 


2.88S 








N 


206 





ERIC 
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Table A-22 

Effects of Individual Characteristics for Grade 1, Full-Year, Mother Only 
Sample on Child's ITPA Score 



rNDrrCND^TNT VARIA3L!: 



cocrrrcirNT 



T-f>ATIO 



HQSTRT 
CHILC 

AOZ ^ - 
HHSG 

HSOHS 

M79 

- 

.HOCLER 
MCSXIL - 
MOSTHI 

MOUMSK 

FEMALE 

RURAL 

KINO 

OLACK - 
-PLCKH^ 
JIZBAR 



WIDOW 
_ N£VKAR 
3LKIND 

CdNStANT" 




1. nr'3 5 
-1. 1731 
-3. 1?43 

-G . 3 i.s e 



R 
U 



5367 



6:? 



ERIC 



Table A- 23 



Effects of Individual Characteristics for Grade 1, Full-Vear, Moth 
Onl y Sample on C hild's MRT Score 



"^T" HD S T RT ^ - _ ^ g a (i 

.. . CHILD -.z*!-^! I^-CX" ■ -.t^e i 

- age: 1. 2,^<it^'i 5.237 

MHSG -7.n7 7 - 2.735 

_ son £ ^ _ — ---3 . E 3 3 It— « , ^fi/i 

M79 -4.2030 -3.161 

MO 6 - . - - - ^ -f , 1j79 3 - 3. t«C4 

MOCL^R -?.ijS25 -.77? 

MOSKIL - -C. 731 - -,81S 

MOSEMI -^.2'?8C -1.341 

MCU-VSK ■ -.3 ^UZB Q — » 1 ftX 

TEPALe 1.929 

- RURAL - - 2.fiSSS- : 1.975 

KINO 4.f:738 2.4C7 

- ^-2 LACK- ■■^ .3. 3353 1.382 

9LCKHS -2.5n96 -l.eCO 

■ S£PAi? , *.'ini9,E 23£- 

WTCOW .11148 ,lin 

- - - WEVMAR L - .2194C _ _ . 217 

■ PLKIND -1.941^ -.93^ 



A" 

N 



,6055 

67 



V 



Tabic A- 21^ 



Inatvidu.d Characteristics for Grade 1, Summer, Both 

-J-'^D'^5.».J^/>'!'P.l5!..on ^lllMAs- IIM jScorc 



CCrffTCTC NT 



T -"ATTO 



}f'r: f Ml 

'•Hri.r 

A 

y.oc 

MOSKIl. 
r r r 

rASKIl- 

r AUNSK 
K ! N D 
■?LACK 

M r y A M 
e LC X 



. 1 ,"*3 

. 1 3 8 3 
•.^C?13 _ 

■1. fi?2 2 
?. f*?! 2 

. 1 '^^'^ 9 

c n c c o 

» -< *- ^ -J 

. ! 'a 7 1 

. Z ,? & ? £ -2 2 

.M 7S?f. 

■.:?C'<f. ^ 

. , O p p (4 

■ 1 • "3 

■1. lee c 

■l.f;35 4 
. S G I 9 « 
■Z.1C2? 

■ 1 . 1 ? 1 5 
l.°<'7n 
1. 53? 3 
. 5 9 3 2 



- 1 . nr*! 
-1. 8?«; 

-.173 
2.7°1 
-. 3'*S 
8£a. 

- 1 . H5 

- 1. 974 
1. 377 

1. 5C9 

-.173 
. 7Cl 
. 691 

-.ors 

~. 89C 
-1.151_ 

- 1.C79 

- 1. 633 

- 1 . 395 
-2.57 3 

2. 5C1 

3. 112 
'l.GB^ 

3.125 
1.777 
-. 895 



CONSTANT 



16 .<".G 2 



3. 42C 



6 23 



Table A-25 



212 



Effects o£ liKlividuaL Characteristics for Grade 1, Summer, Both 
Pa rents S ample on C hild's URT Score 



uDS i R T " " ' ' " " - V ? ii^i i ' " ' ' " " - , 9 yr 

C^ULP -.7 ?«47 ^-01 . . -1.4;?^ 

INCOME ,. '"'C9(:-C'» ,7C7 
. ace: 735 3 3. 37e 

MS Oil Z _ - 2^ C C -. 1 . «iT2 - 

M79 -.'5?ir3 -1.971 

■ XC& - -t. SU£ 1 - - - -2.£S^ 

. MOCLCR 1. 7^26 2.C1-' • 
MOSKIL ,^f.^.&)L - .9f.S -Z , 

MOSCHI .77<*55 .9e<^ 
.-^ - - M 0 U N SK - - - »X12 5 £ - - ' 1 , 2 3 1— 

FEMALE .Ul^J-^ -".C?? 

P.URAL .?2J7 3 - .895 - 

• fHSG .5«n7C 1.6«47 
FSOHS .??3G3 ,7^9 - . 

F79 .4«4?«7 l.mi 
....-^ EO _ _ _ - . 1 CC.7 2 22-3 

FACLT^ -.5t4<;-M -.S31 

FASKIL -.7?')? 3 - 1.7 76 

FAScTMI -l.r?76 -C/iEC 
FAUNSK - -1.23EC - 2,£5'* ---- 

KIND .T'7'^CT 3,C78 

„-^,n.LA.CK _ ^ ^ ^ - 1..551.E.-.-., - -.J »1S2 

. METXAM -.7?f*<iG -l.SrC 
HLCKHS .95'437 2.C6E 

MrXHS .7°Gir 1.270 
SLKIND • -.5 7311 ■-i,2CC _ - 

CONSTANT 5,H°£7 3,815 



.20. 18 

623 
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' Table 

Effects of Individual Characteristics for Grade 1, Summer, Mother Only 
Sample on Child ITPA Score 







T-->ATIO 






Z.393 


CHILD 


.i^<^2i)-or 


. 116. 


INC OVE 








1^ S4G^ 3 


. 2 . E 1 9 


MHSG 


!• 1 


.653 


MSOH 


1 . pop c 






, (: 93 7 o-^C 1 


. 02 * 


- MGB-^ - 


- apeis 


- .C«* 3 


' MCCLCR 




-.cei 


MO'^KIL 


-.IM^i^S ~ 


-.C38- 




— 1 Q a o o 
i # ^ ^ ^ ■* 


# O J» c 


- ^„ MOUNCiC- 






n~ f 1 rt L _^ 




-»72? 


. ouRAL - 


- -»33CDJ 


^-.--.-2C1- 


KINO 




1.C51 


3LACK 


2. 213 6 ^ 


, _ ^ 1.<I7 «I- 






-2.491 


„ ^SZPAR^ 


__.~i*s6nj? 


-JL^ZfiZ- 


WID CW 


-.1 361 7 


-.108 


NIVMAR 


-,U542 2 


_ . -.123 


^' LKINO 


-i79C32 


-.520 


CONSTANT 




1.799 




.1898 




N 


14 3 





ERIC 
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Table A-2 7 

Effects of Individual Characteristics for Grade 1, Summer, Mother Only 
Sample on Child's HRT Score 



C H T LO -^^^ - . ? ° 5 5 6 -C I - . 2 € 2, 

in;oh-: .^rs^je-o? me? 

A-c- _ 1. 1211 3.572 

mlsG i.r356 . .€5r 

xH £ oas- -1 • 2 — — — .3 sa 

/H73 .76S6 2 f^^l 

HCe - ^ - .l£57S - .CflS 

HCCLER -7.109'* -1.3SI* 

. MOS K IL - - - - - - - ^ . ^'3? 0 - - - - 1 . 5^7 

MOSEMI ;-4.?T97 -?.2Cr 

MOUIiCK . ~ -J^M^l—— ^^-^ 

prMj^L^ , 31486 .675 

RURAL -.S«<6C5 -.715 

K-TNO 1.341C 1.726 

BLACK- - - - - .3592 «» -^JS9— - 

PLCKHS -l.C79t» -1.171 

_ S£P.A.fL - ..2J319_ -___..i*ar! — — 

WTOOvT .2123C .25 3 

fjrvKAR - -.901'» 3 - - - -1.121 ■ 

OLKIND -1.1204 -1.099 

CONSTANT " " 3.611 4 1 . 115 



.22^6 

143 



215 



Table A-28 



Effects of Individual Characteristics for Grade 2, 
Parents Sample on Child's ITPA Score 



Full-Year, Both 



Nr^rPFTNOilNT VARIA^ir COErrrCICNT 

CMI1.0 -.:?'J59-C1 

. AGE- - - -.11^31 

MHSG .8?<^77 

HSCHS- =.22215 

M79 .7 597 5 

, - MG6 - - - l.?5C 7 . 

■ HOCLER 7r 8" 

- V HOSKIL -2.1731 

MOST MI -3. '^7714 , 

C U N SK --3 1 S-S- 

fcMALE -.-"^SlC 
- RURAL - -1. ^UZ *". 

FHSG -1.1353 

FSOHS - -i.ms^ 

F79 -1.B712 

. F-C&- ^-2..21X7- 

FACLHIR -.27316 

_ FASKIL . - .559CI 

FASCMI .irg73 

FAUNSK ^ - ,Sr9C7-Cl 

KINO 3.5e5C 

_-,2.13£S- 

MEXAM -l.?«75 

3LCKHS .SC22C 

MEXHS 1.77f,8 
3LKIN0 - -2.sr:c7 

CONSTANT 27,191 



T -RATTO 



-.49? 

-.1^2 
1. 86 «♦ 
-. 22«J- 
.5?! 

.6'46 
- .35? 

-i.cq3 

-.99S 
-I. TCC 

-1.81C 
-1.323 
-1. 509 
■1. 835 
:.3?7— 
-.113 
.U93 
. ICO 
.0H6 
3.711 
-1»9S2- 
-.871 
.181- 
1.CC6 
2.521.-- 



6. 381 



R 

N 



3367 



218 



ERIC 
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Table A-29 

Effects of Individual Characteristics for Grade 2, Full-Year, Both 
Parents S ample on C h ild' s SAT Score 



CHILD 
I NC 0M-: 

ACC 

MHSG/ 
MSOJl'S 

MC6 

- H0C,LC9 

MOS S MI 
__MCUNSX 

Female: 

RURAL 

^ rc6 

t^ACLCR 

TASKIL 

r AST HI 

FAUNSK 

KIND 

2LACK-- 

MEXAH 

2 LC K HS 

HCXHS 

SLKIND 

CONSTANT 



COEI'^^ICirNT 



-1:. 18 71 

5 . f>? 3 C 
-11 .•'16 

.:-2(j.l7 2 

-4.7757 

-?7.'?fC 
.33 3 
-?7 .G32 

-.---tiS.CSC 



T--OATI0 




IC .496 
-?. 5425 
-1C.37 5 

215.^5 



5.23* 



N 



3389 



218 



ERIC 



2b 



Table A-30 



Effects of individual Cl^aracteristics for Grade 2, Full-Year, Mother 
Only Sample o n' Child's ITPA S core 



m^sTrt 

, < . CHILD 

TNCCM=: 
AGE 

MHSG 

>;^;OHS 

M79 

- MC£- - 

MOCLER 
- - ■ MCSKIL 

. -MCUKSX 

FEMALE 

RURAL 

KIND 

BLACK 

?LCKHS 

EEPAft 

WI30W 

HIMHAR 

9LKIND 



COEFrtCirNT*, 



CCMST ANT 



1. 1021 
♦ ? 3 8 1 
■.?°21 3-0? 

?. HPS 

-.ggsi-e — -- 

.l«3i4 2 

■ 3 . '??5 9 
■?-. 9597 - - 
■7. 335«» 

■S.27m 

.3?P3«» 

•3. E577 

.52122 

..SZiZi 

739C 

1. ICCC ^ 
•,S941 ? 



T~o/vTlA 

7ssY 

8ES^ 

-.072 
- .CtS 
1.C52 
— .if9-S- 
. 37«i 
- .OF. I 
-1.C59 
-1.217 
-2. 5C-^ 

♦ 38G 
.630 

.259 

.-«430 

• 576 
-.212 

3.421 



R 



.''♦283 



ERIC 



218 



Table A-3i 



Effects of Individual Chai^dcteristics for Grade 2, 



Full -Year, Mother 



:ic NT 



T -OATIC 



HD<: TRT 

CHILD 

INC C Me 
- AGE 
MHSG 

H79 

Mrf> 

M0UN-?4<- 

RURAL 

KINO 

SLACK. 

3LC KHS 
-Sr,|?-AR- 

WID OW 
- NCVMAR 

5LKIN0 

CONSTANT 



•ICH 3 

2. 38*4 3 

■.2'4<17 -3-01 
?,576r 
11 



•9. ?57^ 
■70.0 95 
-51 

-?. 2672 
-UC .Pf C 

-37 .C61 

4. J'*!? 
-5.2«4& 

6. 779-5 
.3rj,.q7 1 - 

25 .09 7 

-7..5?it^i* 

10 .977 

7. t<'»8l 
■17.21 S 

117. 5C 



-.57P 

.8*5 ^ 
-.C8l 
- .280 
. 576 

,-,6f.8 

39«* 
-.995 

-i.t^n 

-.C69 — 
-1. 377 

-l,4C-2 

-,25«f 

.212 
■1.119 
1. 23« 

^-.60« 

1. 26e 

, 385 
-.522 

2.7C2 



3753 



75 



ERIC 



J 
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Table A -32 

Effects of Individual Characteristics for Grade 2, Sumner, Both 
Parents Sample on Child's ITPA Score 



HDSTRr -,^^(^73 -I. 320 

CHILD ^ _ -.ills 5 -1. 6C9- 

INCOME .l«««46-0]f 3.57«» 
. AG^ - - ,18571. .63^- 

MHSO -.iz'^ro -.leg 

M S OH S . 1 2 2 C C- ^ -1 » 1 &7-- 

M79 -.f-SCSl -.939 

MC G - - - • 5 301 U - . - . S ? 7— 

MCCLCft .75031 .IG? 

HCSKIL -.G.-'Gl Z 

MOSTMI ."^lllt-O? ,CC7 

__M OUXSK-— ^3 7-Sa-a 2«6^~ 

, TEIMALE -.71?7<? -2,535 

RUSAl - - . 3 CCl «» -0 1 - - , 2«t6- 

rnZC -.?125S -.««33 

F^OHS 3[:ici-r!i - -.cec- 

F79 -.g?17?-01 -.176 

__Er 6 ^ - ..1.6 3 S.2 . - l^,ttS2- 

FACLER .?4387 .277 

. FA SK IL - - - - . s G e e a . - ♦ 990- 

FASZMI -l.CigtJ^ -1.5'»7 

FAUNSK. - - . - - -1. UCSl^. -2. CS2~- 

KINO 1.1G15 «».C75 

-—3 LACK : . --^2_b_ 

MCXAH -1.1««53 -1.7G3 

- 2LCKHS . - . -.36583-01 , - - -.IJC- 

MCXHS -.FSace -.771 

? L K I NO - - - - -1.5613 - 2 . 38 1- 

rONSTANT 2-'.72« 9.727 



.2057 

N 635 



* 
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Table A-33 

Effects of Individual Characteristics for Grade 2, Summer, Both 
^ Parents Sample on child's SAT Score 



HOSTRT 


-11 .5 3 5 


-2.62'^ 


CHILD 


.??s7e 


. 262 


T NC OMl 


• i *4 b ^ ! c 


w • 17b 


/^GS. ^. 


«-*SMt48C 


_ 2ri-^ - - 




-5. P^3 5 




— . rj > u n ^-^ — 


-2-7 .£2 7 






* m J \~ 




' - - o •- — ' - - ~ - ' ■■■ * - ' ■ 


-17,93? 


- 1 • 767 - 


J 1 V V" C. L T > 


5 . F<4 9r 


• 305 


- — ■ ■ -■■ n o f\ ^i. — ~ 


-3. /t77 7 - 


J _ - , 213 


M 0 ^ ^ M T 

» 1 V ^ ^ 'T i. 


» ? ? ^ 1 7 


• ClU 




- - -a^Azasii^ 


- .030 


H 4 V **A 4 V-»—» > • • — ~' — — 

FEMALE 




3. 7C2 


RURAL 


?*ie2s 


• 551 


FHSG 


y • t- ' 1 0 


1 . 4 ^ ^ 


, ^ - „ FSOHS - ^ 


7. 3220 - . 


1.2C7 


F79 


-?.5'»16 


-.391 


. r-Et...- - - 


. - 1. 3?-^1 _ 


- - - -i ia«»- - 


FACLCR 




33r 


rA5:KiL 


-13.113 


-1.611 


FAS^'MI 


-11 .26 5 


-1. 39? 


I^AUNLK ^ 


-17.2C3 


-2.C79 


KIND 


3. '♦'♦q 9 


1.955 


2 LACK--.---- ---- 


\n ,03.9 


- -2.086 


m:xah 


-9.2325 


-1. 190 


3LCKHS 


£.5143 


.803 




1. M63S 


.141 


3LKIND - - 


-1C.C7C . 


-1.27S 


CONSTANT 


n3.3^ 


6. 9G9 




.1857 




N 


635 





ERIC 
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Table 



Effects of Individual 
Sample on 


Characteristics for Grade 2, 
. Child's ITPA Score 


Sunimer, Mother Only 

~ 


T k»o t> r M r »i T \/AOTAr>i 


r COE Cir NT 


Qfi Tin 


~ ~ tj >SV r Q T 




t rT7Y 


CfllLC 


C fi 1J o c 


3 • EC 5 , 


INCOME 


r~ o n rt f> T 


3» 255 


- AGC 






MHSG 






.... „,.MSOHS - 


SSI & 0- - ^ ~> 


— - — 




-1. n^T 1 




MG6 




-• 91^- 






2. 2ec 


MOSKTL 










2.625 


XOUNSK— - 


.,.._......„ ^t*c:?.M c~ - 




FEMALE 




-1 *911 






•*67 


W T KJ 0 




2 , 1C5 


2LACK 




-•5<^6 


? LC K HS 




-.53^ 


ZZPAR ^ 


CtCt^~ 


- ^ — - • l^ gSti ^ 


WIO OW 


•32135 




N _ V " AH 


- q o r c 


• OP 1 


3LKIN0 


^ 7 n Q 01 


*> a T 


CONSTANT 


1^ •78 R 


?• 52 2 


■> 

R 






N 







Table A-35 
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Effects of Individual Characteristics for Grade 2, Summer, Mother Only 
S ample on C hild's SAT Score 



COrTTCICNT 



HOSTRT 
CHILD . 
INC CHE 
AGC 

Mr? 

MOCLER 
MCSKIL 

-MOliNSK— 

P.URAL 
K^NO 
3 LACK 
?LC KHS 

SLP-AR 

WIDOW 
N HIV MAR 
°LKIN3 



CONSTANT 



11 .375 



5. 7,->Cfl 

-f-.-irar. — 

H2 .PI 9 

t»S.771 

Ul^lkC 

1.C37G * 



If. .42 

1 . m 4 

-13 .583 - 
.'♦C'^76 

n.ia& 

'l.0?7l 
■3.7398 
- c , fli o 5 ft 

5&.S5 0 



. 53F 
.372- 

. tiei 

—,312- 
- . 397 
-.071- 

i.orr 
1. «4Cr 

. 125 
1.252 
1. 174 

-i.cer. 

. C26 
„1,283- 
. 297 
-.271- 
-. 35 n 

.690 



K 
N 



.22 36 



ERIC 



Table A-36 



Effects of Individual Characteristics for Grade '3, Summer, Both\ 
Parents Sam ple on Child's ITPA Score 



1 



HOSTRT -.?12G3-01 
CHILD , ' _ -.?ST61 

AGE - - - ' _ .1635S 

HH5G -,0<4n3'? 
-MSCHS - ^-SCS-T- 

«C6 -J - -3.73J«* 

MOCLCR 3C55 

MCSXH ~- -.3C7C1 

MOSCHI -1.37S1 
^JIOUNSK .„-r»5-{jSC-i 



- R U.? A L - - - -7 ~ - ♦ 3 ° 5 C 8 — - 

FHSG { -.327t»5 

rsoHS — -i. 32CC--:--- 

F7S ■ -.3736 8 

___„££Lt._ 1 CI e£ 

FACLER • '-.^7m'? 

. ^ASXH - - .1CC11 

FACEMT -.■»031? 

FAUNSK •-- -•3 75e«l 

KINO/ 1.9-^3e 

3 LA CX- - -^1 .-7X3-7 — — 

y£XAM -1.7172 

2LCKHS - •SC32«; 

MEXHS -.lEOiq 

nLKiND - -.2592 0 

CONSTANT ?''»^gg 

< 

' .2673 
N 426 




Table A-37 

Effects of Individual Characteristics for Grade 3, Summer, Both 
Pa re nts Sample on Child's S AT Score _ 



• ^, . . 

" T ki r> "T o c" \f ri r" T vy H D T A Q l ' C" ' 


< 

> n r r r T r m t 


' ' T * o A T ^ rn ' 

1 -* ^ M 1 i V 


■ H-TSTRt r 




-. C77 


. , J CHILD 




. . -.653 


income: 




2.C«»P 


- AGC...-..-^^^ - : 


-4. 5 7 '4 J? 


-.893 


MHSG . 


-?^.017 




-K^iOHS; - 


■-3a»&3S - 




M79 




- 3. 191 


Mne-- — - - 


-52 .38 << 


-2.88«» 


M0CLc9 


-<*.379t 


^.168 


- MOSKIL- 


9. 772 5 


.318 ~- 




-2C.r2<< 


-.851 


HOUKSiC 


-12,S9 3. - 


- - - -. sai - 


F 'CM ALE 


1'?.?1G 


3,173 


- RURAL- - - 


3.9C3C - 


- - ,^2n 


FHSG 


-?e.359 


-2.375 


: F.SOHS_ - - 


-23.^7 5 


-2. 551 


r 7 Q 


C ^ • J A 




^EC £ . - 


_ 


. - - 2» 21C- 


FACLFR 


11.38? 


.S33 


FATKIl - - 




.l^O 


• FASEMI 


-2.519 2 


-.179 


FAUNSK 


. -1.5915 


-.111 


KIND 


9. f 96 2 


1 • le 3 




-11,39 3 


- -I. SIX 


MEXAM 


-'45.391 


-2.698 


. 5LCKHS - 


-13 ,«6 1 


-1.092 . 


MEXMS 


19.3G 9 


.857 


- ... CLKINa - - 


-11 .7r.s 


-.3Cl . . 


CONSTANT 


Tui.q 2 


6.882 




.2895 




N 


426 





ERIC y 



225 



Table A-J8 



HlttM ts of liuiividual Characteristics for Grade 3, Summer, Mother Only 

Sarripl^^ on^ CM^ 



CHILD ' 

INC om:' 

woe 

MOSKIL 

hos:hi 

MOUKSK 
K ! N 

3LKIND 







-•3^1? 3~ 


CI 




'03 


* 3 263 7 




1 • 1 c s ? 




Willi 








i*cnc3 








- Z . ^ «4 3 




























^'>, ceo 4 




.„ .^7.LS^ 2 




.^♦lori 


-CI 


♦9937^ 




*.7CG91 





1.137 

.995 
.523 - 
.7Ce 

._.,^7-i+ — 
.266 
.439- 

■1.827 

■1.5C5 
a*SS45 — 

.182 
-.27-9— 

.921 
^ ,S36- _ 
■1.265 
—.6:5^ 

.C3? 
_ ,879 — 
~.^»32 



1873 



11/ 



ERIC 
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Table A-3q 

Effects of Individual Characteristics for Grade 3, Summer, Mother Only 
. Sample on Child's S AT Scor e 



CHILD -.SC?17 _ .287^ 

- -.. ACC - - 1. 901 ^ . . ,2&f; 

msG 9. 354 1 ,^2^ 

— — M S OH S _ 1 . m 2JJ _ , C.A n— — 

-,MCG ?r ,?f.r. i.c^.r 

• MCCLCR -S3,?S7 

- MCSXIL - -10 2.34 -2.306 

MOSEMI -69 .52^ -?.3t»2 

MCu.MSK - - — -^tz^nu ^ 2. 20r 

FTMALe 1^ .lt» 3 1. 377 

nun^L - ■■- - 23 .610 - -^.1. 363 

KIND 1. 7-^94 , 111) 

ni.ACK - -^^ - - -IS. 911 ~ - -.905 - 

?LCKH$ -12.592 -.69? 

-S£P-AR .77 8 .-- 1 , lU-T— 

UJDOU 2.^CJti .209 

NHVKAR 11.772 ,709 

^LKIND -2.C156 -.1C<? 

CONSTANT ' 237. 3 3 ' 3.503 



R 
N 



,2753 



114 
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fable A-40 



Oi^criminant Regression Results for Grade 1, Full-Year, Both Parents 
.^gamPigj^W-^th He ad Start as the _Dep>end£n t Variable 



'TN2'"P':N3rNT VARIA^L": C Of T Fr C I!! NT T-^OATTC 

- " - ^ ' ' 5: f. ^-zr- - --■ - -~ . 

AGC -.I'^UZG-OI ■ -.234 

MHSG , 1, 2m 

M^^OHS .17117 .8^0 

- _ -^T? ^ _ . . 7 16 1 P -ai^__ .177 

MPS -.•'114 1-Cl -. 315 

MOCLTR . 1 7?re-01 . C5? 

t^OSKIL .ITMCG .41? 

iMOS£HI „ , .^0117-01 .3S2 

MOUNSK .«0?Ce-Cl .439 

- ^ .-SnXkiS- - . 1 IC 1.7 - C L._..„ - - , 251 

'^URAL .<?751°-01 .57« 

rj<SG .2?'33 ?. 2. 215 - 

FSOHS .^f'^C? 2,573 

F79 . 3 34C 3 2. 14 3 

FC6 .'7422 2.074 

- - - - - - F AC LF R- - - _ - . E 4 1 C P- .-r 1 . 885 

FASKIL -.72581 -1.336 

FASFHI -.74130 -1.435 

i^AUNSK -.1337 5 -.783 

. KINO .27C39-ni . ,324 

2LACK .1F€1?-C1 .124 
-,,.M E,X A « ^ . 1 5i,9 3 -ii 1 ._4£.4 

CONSTANT .43294 , 73C 



. 1004 
.8'', 17 
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Table A^l 



Discriminant Regression Results for Grade 1, Full-Year, Mother Only 
Sample, with Head Start as the Dependent Variable 



coErFrrcirNT 



T-OATIO 



"CHILD" 

age: 

MSOHS 



.71097-01 
_ , 14 94 7 5 -0 6 
~.22:>77-01 
-.7419 4-02- 
-.1^45 8 



2. CIS 

-.CJl- 
-.71'* 



MC6 

MOSKIL 
MOSCMT- 
MCUNSK 
X£MAt£- 



.2 7f;8 4 

-.7G2CC 

- .14A2 4 - - 

-.97677-01 

_,2-l?2-9 — — 



RURAL 
KINC - 
?LACK 
SEP AR - 
WID CW 



.1?24C 

-.3 750 5-^01- - 
-.?27ie-Cl 
-.3533 9 . - 
-. 3971? 



.799 

-l,4«fl- 
■1. 126 
,250- 
-.lEC 

.522 

-•159 

. 867 



CONSTANT 



.<5343C 



.858 



R 

F-statistic 
(18, 48) 

N 



.4133 
1.879 

67 



ERIC 
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Table 



Discriminant Regression Results for Grade 1, Summer, Both Parents 
S.'imple, witli Head Start as the Dependent Varjjible 



:o-:rrrcirNT 



T- RATTC 




FASKIL 
FA SEMI 

KINO _ 
^LACK 



-01 
-CI 



CONSTANT 



3. 165 



R 

F-statistic 
(24, 598) 
N 



.1017 
2.821 



623 



ERIC 
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Table h-Jt-y 



Discriminant Regression Results for Grade 1, Sunmicr, Mother Only 
?i}B£l? i.-i'i.^lL jjcad Start as^ _t]i c_ D c p c iri d o n t_V a r i a b 1 e 



-NTrPrNGCNT VARTAQL 



T "ATTO 



CMILO 
TNC CHE 

A Of: 

M7 3 

M r- r, 

moscm: 

HCUNSK 
F£MAL£ 

KIND 

M rrow 
n::vmas 

-NSTANT 



-.1 7? 3 9-0! 
■.21?C.^-C1 
• .(^l4e'» 9-01 

.SIGJ Q-Cl 

.1119? 

■ .<"C1C>6 

3-01 

■.11439 

.'jf^^r-oi 

.1 29? 9 
.IS51E 

1. IICI 



-.682 
199 
-,C62 - 
-.196 
.ISS — 
, 285 
-.393 
-I. 19«* 
-.555 
-1.1C3 
- . 92C-~ 

. 5fi7 
1. 2CS^ 
- 1 . 1^ 
.'♦C9 
. 7S 3 
1.265 

1,779 



H 

F -statist it 

( 18. l^:".) 



i4i 



.09 SI 
, 72'.l ) 
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Table A--?,/t 

Discriminant Regression Results for Grade 2, Full-Year, Both Parents 
S ample, with Head Start as the Depen dent Variable 



T NC 0 - » 1 1 o 9 C -C 4 - . 7 7 

ACE 1 3fte ^ - I. 32^ 

MHSG -.1233 3 -. 83? 

MfOHS -.31P 

1. H79 : - - ►X? 7M .3-— ^ , :XCZ— _ 

MOG -.'41302 -2.072 

.22lX£ .Sin 

HOSKIL -.''9127 -. 33i» 

MOSSKI 3'^'?81-0r> -.CIS 

MOUN<^K -.r'<7r7-01 -.281 

r £M A LZ - - ► S 2.S £ & 1 - . S^-C- 

RURAL -.3ri4!C-Ql -.797 

FHSG -.3?<?r 7-01 ^ -.7rn 

fSOMS .7S9G1-C1 .59? 
F79 - .?.7r2 3-Cl -.S19 

pre -.133E4 -.8r3 

E AC L£5 . 3 SiJ 7 .-Dl . ♦-32fL 

FAGKIL .S7e[;5-Cl .3G9 

. FA SEMI ^ - 1 CI 3 e - 67 8 - ^ 

FAUNSK .1C4CP .691 

KIND - - - . 4 5 1 S -D 1 - . 522 

?LACK .125 1^,-01 
_M ^XA M .2573.7 i ♦ 7-a9_ 

CONSTANT _ _ _ _ 1. S58 3 _ 2. 5?S 



(2/., 193) 



ERLC 



Table A-<,5 
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Discriminant Regression Results for Grade 2, Full-Year, Mother Only 
Sam ple, wi th Head S tart as the Dependent Variable 



, TNC OMC _ .?&">! 9 -Ct4 : , . S92^ 

AGF: -.?9'?19 'c -2.577 

MHSG -. 10*4 5 7-01 -.C<»1 

MSOHS .18f.9 9 . GS7 

H73 - - ■ . 4 3,0 r- ? -r. 1 , 1 1 7 

HOG .3 7'^ct4 1,03«^ 

KOCLC*^ -.1 ?3?r. 3'»7 ^ 

MO-^KIL .1?52C ,811 

yOSTMl ■ - .I*r7f5 - 1.161 

yOUNSK ,2US82 .779 

^. SZ^. A L£ ► 4 C VZZ-C 1 — --r- , Z7JX~~ 

^URAL .9«:'5''-01 .378 

KINO-- -.I22ts-ni - - -.C7a-. 

■3LACK .1?1?C .82? , 

SEPAR - -.1C197 -.678 - 

WI'^OW .20771 l.C^9 

K AR._^.- - 1.3C J. k -r. ^ 5S1- - 

CONSTANT 2,t*yCt ■' 3..151 

R"^ .3''tl3 
F-statistic 1.612 
(18, 56) 

75 
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Table A-^!»6 



Discriminant Regression Results for Grade 2, Summer, Both Parents 
Sample ^_jathjiead_jtart as the Dependent Variable, 



CO zr'^": err NT 



"CHI Co"" ■ 

.INCOME 
AGl 

y.HSG 

.^H7-% 

MCCLCR 
MCSKTl. 

MCUNSK 



•.5?43 9-05. 

•.117^9 
.18S82 - - 
. 7C39 5-01 

-,i5r,82- — - 



9URAL 
FSOHS 

ns 



FASKIL 
FASEMI.^ 

TAUNSK 
KINO 

?LACK 
M£XAH— 



.02903-01 

■. 3?^10 
■,'♦173 3 



.7538 3-01 
.1734 'i-Cl 
.t*?35C-Cl 

-^in24r!_ 



.£1939-01 
.6fl581-ai 

-.88795-0? 



1.737 
-.7«J0 
■ I. IS? 
1.91G 
.707 

.777 

■2.C33 
-1.512 
-?. 151 
-1.73S 

-.05 3 
-.388 
.5CC 
.231 
.535 

.337 
.651 
.705 
-.0«»7 - 
-.I'll 



CONSTANT 



1. 4290 



R 

F-statistic 

(2^, 610) 
N 



.0533 
1.A32 



633 



ERIC 



Table 



Discriminant Regression Results for Grade 2, Summer, Mother Only 
S amp le , with Head Start as the Dependen t Variable 



IKD•:^s:^':!:NT variable ' colf=-: cirNT 7~9hijn 



- CHILD - Vl7»*'97-Cr ' ■ " '.687" ■ 

INCOME : .l?l'7 5-C'# : ,S2T. 

AGr -.1179C -I.ICA 
-. -MHSG - , - .SBOJO-Cl - - .257-— -- 

MSOHS ' .70480-01 .327 

- - - » a HI a at-ci _ — . — »4<n 

HC6 .l'»n97 ,.«»5i* 

MCCLCR - - - ■ • »3937I- - - .781 

MCSKIL .1 7ir t| . 35t| 
_ ^ MOGEMI - - : - ,ZZ-'C 1 - - , 970-' 

MOUNSK . ?pni4 5 .72? 
-—££M A L£- — . t r-ajL£.^ar— — -^-^^t^ZQ _ 

RURAL .'?9'114-C2 .OGn 
- . KINO - - ^ - .1 C9S e - ---1 .CU& 

3LACK .C*? 
- - Sr.pAR - - .18314 - - - - ^- 1 , «♦ S 7 

WIDOW .It^GeZ .913 
_NILV-MA2 »1^I1£.2 1 .H 1 2 . 

CCrJSTANT _ ?.°7^5 3 .83Jti 

. ■ .0768 / 

F-statistic .53W4 
(18, 115) 



Table 



235 



Discriminant Regression Results for Grade^S, Summer, Both Parents 
. Sample, with Head Star t as t he De pendent Variable 



IHOTPTUtZHT VARIA3L5: 



coLFfrcrr NT 



T-oATIO 



I- 



CHILO' ' 
TNCCMC 

MHSG 

-H70 

MC6 

« OS EMI 
MOUNSK 

RU?? AL 

FSOMS 

F79 

FOG 

FASKIL 
FASEMI 
FAUNSK 
KIND 
3LACK 
_M£XAM 



.5 S'^t* 7-0? 

. 1 1 '4 5 3 

.1 ^^^5 5 

..3d3e2-ai- 

.1 FG7 7 
.1257-7 

.12?3 l-Cl 
.11C31 

► ^.7Cf.C-Cl 

.17-377 
■.32£71-ai- 
-.37392-01 

■,1CX76 

2423-01 
■.f.q»<54-01 

.96096-01 



.^5Q 
326 

-|^.oc^ 

1.C57 
1.C89 
— .515- 
. 973 

-1. 369 

-»83il 

. 183 
.133 
l.OBG 
.54? 
1.621 
— •52G- 
-.297 
-.dl<J 
-.657 
-•898 
1. 57 8 



CONSTANT 



1. «77 0 



4.43 3 



R 

F-stat istic 

(24, 401) 
N 



.0754 
1 .362 



426 
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Table A-49 

Discriminant Regression Results for Grade 3, Summer, Mother Only 
Sample, with Head Start as the Dependent Variable 



cozrrzcjz nt 



ThiCc'"' 
T NC oy.z, 

AGE 

HHSG 

MSOHS 

Ml° - 

HCOIER 
MOGKIL 

MCUNSK 

RURAL 
KINO - 
SLACK 

WIDOW 



• .mr.c ? 

.7752<J-0l 
.57?F a-01 

.5'4G21 
-.17q7«} 

. 78t.l ''-01 
-.19037 

.UCISJ-CI 
■.2Cii3a 



CONSTANT 



1.0752 



.2€8 
-.912 „ 
-1.272 
- . 2S9 ~ 

.22'? 
— , Itjt, — 

-.974 
1. 829— 

1. ees 

1.5G6— 
1.639 

-1. 239 
-2^17-S — 

.673 
-1.293 

. 215 

r'-l^CUZ 

1.359. 



-St at i St ic 
18, 95) 



. 1802 
1.160 



\ 
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Table A-SO 

Discriminant Regression Results for Grade 1, Full-Year, Both Pa,Tents 
Sample, with Kindergarten as the Dependent Var'iable 



TN^rrCNDCNT VARIADLT 


coErrrcirNT 


T-?ATIO 


• ■ CMILO 






income: 




1.^87 


AG-: 


-.55?C7-01 


-.7?C 


. _ MHSG . 


-.T?172 


-2. 361 


HSOMS 


-.18^26 


- 1 . 277 


. _.MI9, - 


. . ^ , - - .ZflZSS 


_ ^2.1t|£__ 


Mr6 




-2.75<^ 


MQCLER - 


. 3?C2 2 ^ 


. 1.197 


. HCSKIL 




.067 


.MoriMi 


.:!516 5 


1.2C3. 


MCUNSK 




1.CC7 






I£r 


RURAL 




- . 7r ' 


FHC3 ■ - 


-.5117C-D1 


-.H11 




-.57B91-01 


-,H31 


fi^- - 


^ -.S^TC 3-Cl , 


-.616 - 


F06 


-.19Cf 1 


- 1. 337 


___£AC LLa 


. ^ 1 ? 


.825 


FASKIL 


.'♦7535-01 


.316 


FASEMI--,_._. - - 




. 22M 


FAUNSK 




.159 


3 LACK - 


~,Z?&CC - ^ 


-2.797 


MEXAH 


9 


-1.883 




1.?177 


2.34 3 


r2 


.2694 




F -s t a t i s t i c 


2.918 




(22, 182) 






N 


206 
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Table A-51 



Discriminant Regression Resultfe for Grade 1, Full-Year, Mother Only 
■ Sample, with Ktnd Grgartc n as the Dependent Variable ; 



IND'^P^NO^NT VARIA3L: 



cor mere NT 



CHILD 
INC OHc 
AGE 

- HHSG 
MSOHS 

JM7-9 

HOC ICR 
MOSKIL 

- MOSEMI 
MOUNSK 

_££M A LEI - 
RURAL 
3 LACK 
SEPAR 

WIDOW 

NEVHA9 



CONSTANT 



• l i3q 3-oi 

■.I 5G£ 7 

. '0'>7 J 

-..? 71^ 3- 

. -> e I c- 

1. 15S7 

i.r'?c'4 

■..2S911 , 
■.1S'>3 2 
-.19917" 
.^71fi S-01 
■.11911 
■. TP^') 7-CI 

. "? 79 0 2 - C 1 



■1 
I 

1 . 



557 
371 

.72C 

2. 87 3 
?.3?S 
2.58 3 
2.13'» 

2,£7ti-.. 

-.&r«» 
. 6ri 



ERIC 



R 

F-statlst ic 
(17, 49) 
N 



.4 700 

2.356 



67 
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Tablc A-52 \ 

Discriminant Regression Results for Grade 1, Sumuier^^ Both Parents 
_ _ Sample^ with Ki nderga rten as the Dependet\t Variable 



INOrPrNDEHT VARIABLt 


^ tOZFYlCltHT 

^ \^ %•» i ■ ^ \0 At. > ^ I 


1 ^ A 1 1 \j 


CHI Co 


• '^ 558 C-G 1 




T Kir c\K»r 




S* 19 7 


AGL 




1.27^ 


-tHSG „ 


»?954 C-Gl 


^ . 301.^ ^. 


M SOM S 




~. i?r 


y.rs ... 


. --.3S£H.iri:.1 










MOC LCJ? - 


.-»23S7 I - 


1. ki^r 


MOSKIL 


.45137 


2.7?^ 


HOSEHI 


.2 7e7S ~ 


— : i.9rs--- - 


HOUNSK 


.?5S1 3 


1. 9e7 


._^_f_£HALE - - 






^URAL 


-.1??H 




- FHSG - 


-.11 6C19--01...- 


---- -.£91 . 


FSOHS 


-.1C<^1 3 




- £73. 


-.-.lij^iiL . 


-1.9^*?^- 


FOG 






.__rACL£R 


.1 5?«.3 


1^333-^ 


FASKIL 


.'i?7i»r'-a? 


.116 


F A SEMI. 


- --•i.72::£.-ci 


.2cr> - 




-.33^20-01 


— ^ "TOT 


- 2 LACK - 


. ^ ..129E£„ ^ 


.2.72S-.. 


MFXAH 


.3 CI 6 7 


'♦.635 


constaFt 


-.15129 


-.57:^ 




.1663 




F-statistic • 


5.1967 




(23,- 599) 






N 


623 





ERIC 



Table A"53 



Discriminant Regression Results for Grade 1, Sucinici\ Mother Only 
Sample^ with Kindergarten as the Dcpendcn t Varl ab l_e_ 





corr'-rcrrNT 


T--f>ATTC 






- I . 3*3 ? 


TNCOME 




1 * 63B 




- ♦ 1 ?0 7 1 


_ 1 ^ C C 0 

i O o 


mso 




1.997 




• ^CIG 




MTa__... 


I'i73.r 


l.Z^O.-^, 






• 77G 






-.87^ 




- . 5 ^ ^ 3 7 


- 1. 2S9 


MOScMI 




- 1, 3'<S 


MOUN^K 




-.71? 


™- ^_rrHALC--^^ ^ : ^ - - ^ 


- -^?r?i 


- ^ ,-J?7.,. 


^ J r\ A L 


- r 1 -1 


_ 1 Q Q 7 


. . a LACK 




1 . 62? 






-.517 


- UIZ CW 




-i.cr.9 




— . ? CC 5 3 


-1.663 


CCNSTANT 




27550 








F-statistic 






(17, 125) 






N 








~ ■■■ ^ 1'" ■ - " 





2A1 



Table A-54 

Discriminant Regression Results for Grade 2> Full-Year, Both Parents 
Sample , wi th J<tndergar ten as the Dep endent Variable ^ 



: N ? r F- ? N' ? r N T V A R I A 3 L ? COZf'^ClCUT ' T- R A f 10 



INC WZ .•^4A?C-0U 291_ 

ACE -.IIT'*^ -1.9FS 

MHSG .5t»3ie-Dl - .g.3S 

MSOH? .ISZCU 1.219 

- ' - - - - « 7 3 - - ^ . l ?C. 8 7^0 1 . C 

M06 .lE-«77-01 .C98 

MOCLE."? •If 75 3 - - . .st^jfli 

MOSKTL -.mi?? -.570 

MOSEHI - - - -. -.153f.C-CI- ----.C7«l 

MCUNSK .7P229-01 .t*C«4 

.^.^EZliAlZ- - ^^J.zaZl ^ ^ .''-♦1-92 

«?U9AL -.'4 3721 -5.537 

rnsG - -.'jisja-ci - ---.t»i7- 

P.^OHS -.?«4777-Cl -.86^ 

. " ... r79.^. - : ':^.-:i.L.....™.^i:xcu s^iDi*,-..,..^:-. — - — ^^m:^z . .. . , , 

FC6 -.?eS7 1-Cl ■ " J.s2l" ' ' 

. ^EAZLER, -^3Ii5 . =^1S_ 

FASKIL .-31817 1.65U 

FASCHt. .-^ : .3gt»3S-Cl .683 

FAUNSK .7770C-01 .6C^ 

3 LACK - - - . 2 35«<-I - 2 .316— - 

MEXAM -.'13182 -3.712 



CCNSTANT ' 1.CC2C 2.C81 

r2 .3753 
F-^tatlstic 5 .067 

(23. 194) 

N . 218 



ERIC 



2'»2 



Table A-55 



Discriminant Regression Results for Grade, 2, Full-Year, Mother Only 
____ ^ ample, w ith Kindergarten as the Dependent Variable 



CHILD 8 0-01 ~' ~T53T 
.INC OMJ:. _ .77'»9 7-04 _^ _ 2. 891 

MHSG .. - _ -.'?95'iO : -i,57g 

MSOHS -,:'G35 e -i«"<rg 

->1Z9— ^ . 5Ur.22-_ —^-Z^S2^ 

Mne -.'<713S -1.59c 

M OC LER — - — . 3 C «» 7 C .914- 

MOSKIL -.2'4?e«» -.82«* 

M 0 S e MI * 2 5M G - , 9 

MOUN'TK .15'^78 ,689 
A L£_ ^tM n 2-3 _l-»Jf-95__ 

SLACK _ : - , ? 17 9 9-0 1 - , 1 

?':pvr ~,2Z22z -2.0m 

-W TO 0 W - - . ^ .17785 - - - - . . 1 . 20 9 

NEVHAq -2.03« 



C0N«:TANT .21128 



^ .5782 

F-statistic 4,597 
( 17, 57) 

N , .75 



355 



} 

I 

Table A-56 



Discriminant Regression Results for Grade 2, Summer, Both Parents 
Sample, with Kindergarten as the Dep enden t Variab le 



r 

- 40. - 

INDTP^NCCNT VARIA2L?: COCr'-rCIENT T-"ATI0 



CHILD' ' .?'i75'p-0r ' ' Z.69S 

INCOME _ - .3C?27-C4 . «4..32g._. _ 

AOC .4f'Cl-01 1.32«» 
- - - - - M H S G - - - - 1 e 7 S 3 1.882 - 

MSOH? .T;33S-C1 .763 
- — -H7-9 . »-t» £ 55 1 ^ C 1- .If as 

HV.S .4«J69e-01 .fiC.l 

— MCC LZR .3 5C5 5 - - 1 . - 

. MCSKIL -.37335 -1.91*1 
_ MOS£HI - .8012 1-0 1 - - - — - .337- 

MOUNSK -.873 
— ^MAIX — .___»X't3.3Z^01-. — »MC-1 

"^URAL /. -.18730 -l.qST 
FHZQ _ -.27fS38-^l - -. U33^__.^ 

FSOHS -.?119C-fl -.337 
-- F,79— ' ^.1 1391 1.7CI-.— ^ 

FC& -.1991C -2.571 
__l£Jiat£,R_ _ .J.S15C ^l.~32J5- 

«^ASKIL -.c;29C1-01 -.71$ 
- FJiSEMI .S DS9 5-02 » C69 — - 

i^AUNSK -.10713 -1. 200 
. SLACK- - . . 7 7 5 S G r-0 1 - 1 . 7 3-1- 

HEXAM .279G3 1.733 



CONSTANT .97911-01 .327 



(23, 611) 
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TablcA-57 



Discriminant Rogresslon Results for Grade 2, Summer, Mother Only 
Samp loj _wi t h Kindergarten., as the Dcpei>jl<L'lLJ?£?iiLl£. 



* CHILD ' ' 

AGC 
MSOH? 

: ms--, - 

MOCLCR / 

MOSKIL 
' H OS CHI i 
MOUVSK 

rCHALE--.-. 

PURAL 

HLACK 

SCPAR 
WICOW 



I 

J 



cocrFrcrcNT 



31 7 4-01 



.1 '?7 

.:>275 

•67ie 

.If 55 
► 4101 
. 3761 

-.5516 

■ . r- 1€ 5 
, 3 2GJ 
■.1 7SC 



C-04 
7-01 

1 

c ^ 

s 

7 

9 
2 
C 

,% 

2-01 
-5-01 
6-bl 

T 



T-"ATTO 

' -f'.ltTe 

.951 
.146 

1.075 

99r 
I . sec 

1.092 
1.14 8 

i.cen 

1.149- 

.8J4 

-.6Cf 
-2.42C 
-1. 172 



-.177C9 



K 

K-statist Ic 

M7. 1)6) 
N 



,2f.03 

2. ."^02 



13A 



hRJC 
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Table A-58 

Discriminant Regression Results for Grade 3, Summer, Both Parents 
Sample, witiy Kindergarte n as the Dependent variable 



CHILD 
.'INC OME ,. 
AGE 

-HHSG 

HSOHS 

_M7-a_ 



MPG 

HCCLCR- 

moskil' 

-M OS EMI 
MCUNSK 

-ELEM ALE- 
RURAL 

-FHSG 

F.m 



re 6 

J-JL!1L£A- 



-.c 71C 3-0? 
.5736 5-02- 

-.£232rL-01- 
-.ie57 2 

.2CSBf% 

.ISOM 3 
r.,3F.393-Cl 

.^77^^-ol 

-.39ri2 

-•f;?'<i7^ci- 

.«C53 1-01 
'♦78 6^01 
-.1178 5 - 



FASKIL 
EASEML 
FAUNSK 
3LACK- 
MEXAM 



CONSTANT 




.27S7C 
• 1S3£7-- 
.16S91 
.173C6— 
-.26375 



T-PATlo| 



-.321 

.3. '♦50. 
-.177 
- ,^51- 
-.65^ 

•1. 1*8 
l.lCl- 
.6?6 
-.156- 

. 3r«? 
-s.crs 

^„7.i5 
'1.C9U 

-1.3C5 
-1.156 

2.698 
-1.518 

1.627 
-3.66t| 
-3.091 



.1<»S9«I 



.«»25 



F-statistic 
(23, 402V3 
N 



.3514 
9.469 



426 
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Table 



Discriminant Regression RcsultK^PI^ Grade Summer, Mother Only 
S-ample, wUh^ Kijid^^ Depen^^nj: Variable 



co5:rr:cirNT 





mose:ki 

MCUNSK 

MALE- 
RURAL 

r-LACK 

S -iPAR 
MIQCW ^ 
NZVKAR 



-'.T?f 13-01 

,'}^02 3-01 
.317C6 
.?EU "» 

.?5«4l?-Cl 

.■?'^'i91 , 
l.CTJ^S 

-^7179^-9-Sl- 

»3 378S-02 
-»17f,i2 
-.3 537 1 - - 
-.7C252 



-T.'63?" 

1. zt^e 

1.3t»$- 

i.irs 

— 

.091 
l.lCG 

2. 3G8 
1.232 
l.GSl 

.7^-9 

-i.srs 

• C32 

-1. 32r 

-2.«»29 
-1.711 



COMSTANT 



-.81756 



-1,1««6 



R 

F-statlstlc 
(17, 96) 
N 



.30^8 
2 . ''4 76 
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